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SUMMARY :

reases in Yraining efficiency associated with
1),. there are still legitimate concerns in the
e concept in the military context, the manner in
, and the quality of graduates from II programs.
rspective, .the Training Analysis and Evaluation
n assessment of 11 in Navy technical training.
current status.of II in the N&vy and other
factors influencing its effectiveness, (3)

identified present and potential problem- areas, and (4), recommended actions

to better articulate to decis
Development (ISD) as well as

jon makers the rationale’ of Instructional Systems
to optimize the implementation of II.in the

Navy. Particular attention was given to an assessment of the management of"

I1 by instructors and by computer. Key findings and recommendations from.the

study are outlined-below.

MILITARY APPLICATfBN OF_fNDIVIDUALIZED'INSTRUC%TON

«

~

-

‘A substantial commitment has been made to the use of II in the military
services. An indication of the extent of that commitment is contained in.
section Il of this report. Because of the short time available for this study
and the unavailability of certain classes of data, it was not poSsible to

establish the full rahge of I
clear that the use of II, in
computer aided instruction (C
sive and is increasing in tec

The Navy commitpent to I

I use by the military services. However, it is
particular computer managed instruction (cM1),-
Al), and programmed instractien (P1), is exten-
hnical training. - ‘ .

I is most visible in CMI. FY 78 data show an

proximate student OB and throughput for CMI coutses of 7,000 and 65,000,

a

Hgspectively. There are an a
throughput for I1 courses whi
technical training indicates

"However, an additional diffic

CAI in technical training bec

dditional 3,000 student AOB and 59,000 student
ch are not computer managed. CAI usage in®
350 to 400 student stations in-yse‘or planned.
ulty exists in establishing the fu11 extent of
ause of the variety of instructional applications

of computers designated. as CAL.. Programmed Instruction is the primary instruc-
tional format in all forms of II.

MAJOR INFLUENCES.ON THE EFFEC

and eperatidn of factors infl

~‘Available.data generally indi

efficiency of
instructidn. Howeyer, -no use

ability le
. 1\'

instruction (C{ in. terms of
11 is superior

effectiveness of, T for diffe

€ Y

B 3 B ’
. A ndmber of factors whic

of 11 ih Navy technica} train

'pflThese'incgydeg_n“' t
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vels of trainees.. . -

TIVENESS OF INDIVIDUALIZED INSTRUCTION -

OhTy a 1im1%€d amount of evidence is available to «describe the existence

uencing the effectiveness and efficiency of II.
cate that Il is as effective ds conventional

end of course achievement scores and that the

to that of CI in terms of student time to complete
ful data were .found which addressed the relative

rent kinds of training tasks or for varying

‘ NEY ‘ M
h exert an influence on the effectiveness/efficienc
ing-are identified and discussed in this study.
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. of TI' s not presently possible without the developmen
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Organizational Structure, The organizational §tq0cture supporting:
IT was TdentiTied more Frequently than any other factor as having a
significant influence on the effectiveness of II. Difficulties
associated with this factor Include the complexity of the Curré“t
management structure; problems in integration and coordination of
‘planning, budgeting, and instructional system development,processes;'
~and the perceived absence of accountapility‘for specific tasks.

Attitudes. Feelings toward II are miQed. Mdst students appear to
view either positively or with indifference. Some:instructor
and user personnel tend to view II as ineffective and/or inefficient;
a small coterie 1is vehemently opposed to II. -Most important among
the factors contributing to negative attitudes toward II is a dis-.
*satisfaction that results from the difference between expected.and .
ractual graduate performance. A failure to appreciate:the impact of
external constraints and changes in course content are major con-
tributors to the development of this dissatisfaction., Additional
factors-affecting. attitudes include confusion in termfnology, .
changing roles of instructors and students, a lack of understanding
about instructional Strategies, and a perceived lack of management
suppor?. : ) , : ‘
Resourtes. The primary impact of reduced résources has been on
support services at the schoolhouse and therﬁ 1s a*widely held per-
ception by lower echelon activities that theré is a lack of resource
-and management support for Il .programs. Further, there may be a
significant waste of resourcest.resulting from a lack of integration
between the ISD process and the POM/budget cycles associated with ,
IT activities. . ' : .
Data Bases. A comprehensive assessment of the effectﬁveness/efficiency
't of appropriate
data and record keeping procedures. Some course administratign ’
data are available for internal evaluations through NITRAS or the
Navy CM] system. Neither of these is sufficient to permit overall,
analyses of effectiveness. . Dperational costs for courses and the.
hardware system supporting CMI are available but course development
costs are generally unavailable. The development of a comprehensive/
-standardized data base for external appraisal is being undertaken
by CNET, : e .

i}

v

-Instructor/Manager Training. The instructor's anﬂ>or manager's
roles in IT are stii] evolving but are clearly different from those
in CI. Problems that affect instructor training for 11 include a

lack of resource and management support .and the absence of courses °
based on validated training requirements. In.addition, increased .

- stress resulting from Tonger class and collateral contact hours dnd

changes in the nature of work performed must be addressed. °

Administrative Fgctors. The impact of a number of specific factors
redarding course aam1nistration, management of_ students, and
management of instructors are identified and discussed in the
report. Included in the discussion of Course-administration are
testing policies, predicted complet1on.tjme, cOurse loading,

R .2 o 6
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?

hardware support, and Management Informaton System (MIS) reduire-
| " ments. Holding time, remediation, incentives, andebousing and:
T amessing are included in the discussion of student management.
Finally, the discussion of instructor management -includes con-
' : : K sideration of plowback'pqlicies.and-co1latera1 duties.
"’ “CONCLUSTIONS AND  RECOMMENDAT IONS ‘
The evidence)presented in this report-strongly indicates'support for the
. coptinued use of II as an instructional strategy in Navy technical training.
However, to enhance 1i-effectiveness and efficiency in terms of ‘Navy goals,
. -the following actions are.recommended: -

establish a single office/activity with responsibility for the -
integration and coordination of all aspects of II.
P . . . . 4 -
- . . . .develop an information package which would communicate the rationale,
. philosopy, and implementation procedures and policies assgciated
\ . witf I1 and present to all NAVEDTRACOM and major fleet activities.

initiate. and support an effort to determine the relative effectiveness/
efficiency of Il -for different kinds of training tasks and ability
' levels of trainees. ‘ ' . -

devetop appropriate data bases and recordﬁkeeping.prg;edureslfo:w

' : ' ~.  establish the types and extent of Il in use throughout the
\\ » | Navy. ' - ‘ '
- .. .. compare the cost efficjency and traindng‘effécti&ebess of

P ‘instructional strategies, management systems, and~ADP alternatives.

facilitate the admini§ﬁration of 11 in.the Navy. .
.\ develop jand implement criteria for shlecting among alternative -
instrucéional strategies, instructional management systems, and/or
* . instructional media. - y oo

o _ensuré the use of §tandérd I} termipo]ogy_ﬁhroughout the NAVEDTRACOM,

- o . . S I .
ensure that the training pipeline for Il instructors includes
materials appropriate to their role as Learning Center Supeyvisor/
, Instructor. . Implemen% this material. on an interim basis pending
- ' ) the delivery of instructor training curricula under development.
. devélop and implemenf an 11 management course for all trainina,

\ administrator and school/course management personnel. . |
examine the desjrabiij;y-of bﬁoviding preparaiory_materials”on the
use of computers in instruction for studemts and/or instructors.

establish a program to identify incentives.and/or procedures which -
act to, improve student and instructor performance in an Il environment.

‘. . ) C 3 7. \
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. deve]op and 1mplement a MIS for the management of 1nstructor
personnel at individual training 1ocations
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.o  SECTION "I
| e | ~INTRODUCTION -

Over the past quarter century there has been a trend in instructional
strategies toward the use of individualized instruction (IT). Experience to
date has shown that, in general, II is as effective as convenhtional instruc-
tion (CI), its major advantage being that average traiming time is reduced
compared with the various conventional approaches. Although II is frequently
identified as a singular concept or approach, often substantial variations in
instructional strategy, instructional management, and instructional delivery
are subsumed under this general category. - '

A number of representative summary reports (Orlansky and String, 1979;
Northrop Corp., 1971; lpckheed-California Co., 1971; Middleton, Papetti, and
Micheli, 1974) have documented the advantages, complexities, and problems of
I1 and have described in detaid key issues.associated with its implementation.
The most prominent of these issues are student achievement, student attrition,
training effectiveness, student and instructor attitudes, cost benefits,
and instructor functiéns. Thus, despite the apparent increase in efficiency.
‘associated with II, there are still legitimate concerns 4n the Navy with i{s
. implementation and conduct as well as with the quality .0f graduates from the
"~ programs. ’ . : ,

R ' ) \ .

The Chief of Naval Education and Training (CNET)] tésked the Training
Analysis and Evaluation Group (TAEG) to examine II in Navy training.and ta

- place the najor jssues into perspective. The guidance provided called for a

quick response effort. In order to meet this requirement, the study ‘was
‘restricted to enlisted ‘téchnical training and to an identification of broad
issues, problems, and analyses. .The work was begun in June 1979 and com-
pleted in October 1979. : s ' -

-

" STUDY OBJECTIVES . : : N

The objectives of this study were to: (1) determine the current status
of II in the Navy and thé other military services, (2) identify the fagtors
influencing its effectiveness, (3) identify present or potential pr‘obfémr\w
areas, and (4) recommend strategies/policies to better articulate to decisiom
makers the ratjonale~of Instructional Systems Development (ISD) as well as to
optimize the implementation of II in the Navy. Particular attention was
given to an assessment of the management of II by instructors and by computer.

BACKGROUNU! )

The history of II in the Navy is inextricably interwoven with the.imp]e-‘
mentation of the systems approach to the design and management of training
and with research and development in programmed and computey atded instruc-
tion. A brief perspective on these interlocking 'developments is priovided

. .here, —
. 4

T ONET 1tr Code N-53 of 22 Aug 1979.
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4

~' IR the late 1960s the systems approach to the design. and management of .
* . instructional systems was receiving increased attentﬂon in the Department of
- “Defénse (DOD) and by-'the Chief of Naval Operations CNO). This activity
' .LW served to highlight Navy programs (Rundquist, 1967) which had already begun
* .. .« .utilizing the systems approach to instructianal program design and which had *
. - not anly pointed out the need for but already had begun to implement II;
Twq documents issued during this. period (NAVPERS 93510-1 and BUPERSINST _
"#550.43) -addressed. the systems approach to training. The first simply noted
' . - the trend toward ‘the systems approach, while the second sutlined procedures
.. . for a systems approach to instructional development and indicated that all
-~ BUPERS tourses were to be designed in accordance with these procedures.

’ A ' .
® In 1971, the Assistant Chief for Education and Training (PERS C-229)
issued. a’ memorandum to training managers providing guidance and agking for a
. review Of programs and the submissiog of plans*for converting appropriate .
- courses to individual “learfing systems, _In 1973, the Chief of Naval Tratning
~«(CNT) stated that one of his major obfectives was "to restructure all training
programs in accordance with the lateslt and best tenants of instructional
, .. technology, placing highest priority/on those programs determined to yield
- . maximum benefits in pipeline raduction” (Cagle, 1973). This statement was
" +soon, followed by issuance of CNETINST 1550.5, Manch 1974, which estabTished
.« the CNET policy and doctrine for -the centraltzed control of instructional
~~ program development. In September 1974, the CNTA Al0 MagﬁaT\was issued. b

..b' JN

This manual centained the approved procedure fo | pManing, designing, develop-
ing, and managing Navy technical training; 1.e.f Instructional Systems Develop-
ment (ISD). Instructional Systems Development has ‘béen described as an
~orderly process for planning and developing instructignal programs which
+ »» insure that personnel are taught the knowledges, skills, and attitudes essens
< tial for job performance (Hodak',” Middleton, and Rankin, 1979). The CNTT
A10 Manual also stated that the preferred instructional ‘strategy for all Navy
- . training courses was II. NAVEDTRA 106A issued in 1975 (phase III, p. 124)
- reaffirmed that self-pacing (Individualization) was the preferred mode of
% instruction in ISD courses. 3
- A . 0
‘ : - In April 1976, CNET announced the decision to establish the Instructional
¥ Program Development Centers (IPDC) at San.Diego and Great Lakes for central-
1zed instructional program development. 1In July 1978, CNET issued NAVEDTRA
110, an extension of NAVEDTRA 106A, which prescribed policy, procedures,.
and guidelines for -the analysis, design, and development of all instructional
programs within the Naval Education and Training Command (NAVEDTRACOM) except.
submarine training programs. Thus, the sysgtems approach to instructignal .
development and II became so}idly imbedded in Navy training. . - 7n
Overlapping thellvaluation of ISD was thélcbncurrent research, *develop-
ment, and implementation of<computer-based trafinin in the Navy. The evalua-
o tion of the Navy computer managed instruction (CMI? system is described Qy
» . .. Hansen, Ross, Bowman, and Thurmond (1975) and is reviewed briefly here. 'Its
.~ ¥ major historical antecedents ‘were the programmed instruction movement of the
‘ 1950s and early 1960s and the computer-based instruction work of-the 1960s--
- particularly that sponsored_by the O0ffice of Naval Research (ONR). These
| ‘ events together with significant interactions among the ONR, Navy Training
4 - Research Laboratory (NTRL), and Chief of Nava] Air Technical Training (CNATT)
were key to the implementation of Navy CMI. 1966, the Assistant Secretary.

2 L R [0
‘TEBlgl’ L | .’ _- lgffif 13
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of Defense, Manpower and Reserve Affairs (ASD M&RA) allocated funds to
initiate the CMI project; the project was begun by CNATT in July 1967.
Subsequently, Navy advanced development objectives provided the major funding
through direction of Chief of Naval Personnel (CHNAVPERS). The perfod from .
1968 to 1970 was characterized by joint institutional developments fnvolving
(1) computer software to support the CMI system, (2) research on media selec-
_ tion and preparation and coding of CMI instructional materials, and (3).. °
feasibility studies of computer aided instruction (CAI) in the CMI system.
Approval of the CMI.system as an operational element in Navy training was
sought tn 1970. A cost justification study which supported this request and
formulated the basic rationale for the decision to go operational was 'spon-
sored by CNET. This was approved by CNO on 5 February ]971, and, after some
delays in obtaining resource support, automated data processing (ADP) equipment
acquisition was begun. ,Thé first course, Aviation Fundamentals, was officially
implemented into the system in 1972, and in 1974, CNET and CNTT adopted CMI as
a formal component of the Navy training system (CNETINST 5260.1, CNTTINST
5400.7A). In 1975, a contract was let for ADP hardware and services. .Finally,
- CNET Decision Memorandum No. 2 (27 April 1976) integrated CMI with the plans
for the redesign of courses by the IPDCs.

The brief historical review contained in the preceding paragraphs~outfines
the evolution of II in the Navy. It provides a perspective for®a more complete
understanding of the complex issues associated with Il identified in this report.

APPROACH ' - IR ! B

There were four major comﬁoﬁénts to the approach used in this study.
First, all relevant Navy instructions, directives, and gquidance were reviewed
ahd an assessment made of their impact on the implementation and management
of II in the-Navy. Next, key summary articles dealing @ith the effectiveness/
efficiency of Il were reviewed in an attempt to establish a consensus concern-
\ing’the utility of this instructional strategy. Third, visits were made to
key sites in the Navy and other military services where information pursuant
to the establishment of a comparative data base on Il was obtained. Finally,
findings and recommendations were developed on all information obtained. L
This latter informatidn was obtained primarily in interviews conducted on
site. A list of commands and activities contacted is provided in appendix A.

DEFINITIONS ~ '

Because accompfishment of study objebtives required'précise'térmﬁﬁb]ogy,
the following definitions were established and_are used throughout the report.
They are based on and are consistent with current CNET (CNETINST 1500.12)

definitions and reflect the distinctions between instructional strategies, -
instructional management systems, and instructional delivery systems (media).l ‘
- . . .

& Individualized Instruction (1I). An instructional strategy in which all
learning activities are designed to accommodate individual differences in
background, skill level, aptitudes, and cognitive styles. Individualized
Instruction is characterized by the following attributes:

releasing of time constraints.

~4 . choice of instryctional media [
N . , *IT \,1‘1
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.~ Ingtruction adjusted to skill levels and learner charac-
istics. I¢‘often employs programmed 1n§truct10n.
‘ Co,nventioha]\nstructiom CI). An instructional strategy in which-
.1earning activities are djrected toward a normative model of the target-
population characteristﬁdé and usually delivered in a group environment., It -
is characterizeg by : - \ S L '

~ . .

R . ® predetermined group p&ing

preselected nonvarjiant media
predetermined nonvariant instruction.

These characteristics, once established, are employed with a1l members
of the greup.

4
-

Programmed Instruction {PI). An instructional format\which presents
individualized materials in a sequence of small units each of which requires
Jan immediate response from the trainee and which also provides the trainee

with immediate knowledge of results. N ,
, - -

' Programmed Instruction Text. An instructional delivery system whic

employs programmed instruction.

Computer dided Instruction (CAI). An instructional delivery system in
which a computer system is used to provide instruction and where’ there is an
ongoimg interchange of stimulus and reaction between the copputer and trainee.
When a CMI capability coexists within. the host computer system, the computer
system serves both a media and management function. ) .

Computer Managed Instruction (CML). An instructional management system
in which a computer is empToyed to prescribe a series of instructional materials
for individual trainees. Usually associated with I¥, it may include the
" capability for record keeping, testing, counseling, and the selection of
various media for the delivery of instruction.

Instructor Manageéd Instruction (IMI). An instructional managément
system in which the Vnstructor prescribes a series: of instructional materials
for individual trainees. It is usually associated with the delivery of Il
and may include the capability for record keeping, testing, counseling, and
the selection of various media for the delivery of instruction.

Instructional Systems Development (ISD). A systematic\process (frame-
work) for applying approved procedures and'techﬁiques in the Mevelopment and
conduct of training. This process usually includes five phases™ analyze,
design, develop, implement, and control. :

ORGANIZATION OF THE gEPORT .
» M . ) ‘ (( .
In addition to this introductory section, the report contains three

other sectibns. Section Il summarizes the status of IT in the military
services, provides a brief overview of research bearing on II, and presents .a

12 “155 | : _. o
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i ‘review of/econ'omic analyses of 11 1n ‘the Navy. Section III contains the.
. findings of the study redarding those factors influencing the effectiveriess/
efficiency of II in the Navy., Section IV contains conclusions concerning
) trends in training, technology, and manpower which may influence Navy training.
* The section alsg contdins recommendations for the improvement of I1 in the ., - -
. Navy. ° : " "
) ) . st ’ v . - . : . AI
* Several appendices are included in this"report, Appendix A 11[ts the / .
commands and activities visited; appendix B contains a model and-an a]gorithn‘n'
for the'etonomic analysis of II in the Navy; appendix C contains a listing of -
Navy technical training courses which émploy II. | L .
. { ) )
L 3 N '
: 1 - -
] ,)/‘
.‘. -
- d »
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* SECTION | § G ' «
THE- CURRENT STATUS oF " INDIVIDUALIZED INSTRUCTION IN THE MILITARY SERVICES
)

This section contains ‘an overview of ‘the -current status of IF in the
military services and summarizes relevant literaturé regarding its ‘effective-.
ness and/pr efficiency. No attempt is made to trace the developmental hfs tory
and implementation of II in environments other than the military. The reader
interested in the broader issues and applications of Il is referred, for.
example, to Skinner (1968), Blaisdell (1973), Q'Neal (1970), Robinson and
Lautenschlager (1971), Abramson (1970), and Mitzel (1971).

THE EFFECTIVENESS OF INDIVIDUALIZED INSTRUCTION

A significant portion of military training sources has been devoted
to II. "Initially, this commitment was in the $orm of; programmed texts. )
Gradually, however, more and more aspects of #structional delivery have _

been automated. At the present time, Il seems'to be primarily identified
with computer managed-and/or computer aided instruction. This is unfortunate
since this focus on the automated aspects of Il has affected the ability to

« identify and track other forms of II. In their comprehensive review of

computer based instruction in militazy training, Orlansky and String (1979)

ata reflecting either .training efficiency
or.effectiveness of computer based instruction. These included achievement,
time savings, attrition, and attitudes of students and instructors.

*In terms of course achievement, CAI was found to be superior to conven-
tional instruction in 15 studies, inferior in one study, and 24 studies showed
no\difference When compared with PI, CAI was found tp be superior in one
study out of five; there was no difference in four studies. However,
course achievement as a measure of the relative effectiveness of alternative -
instructional strategies should be used with caution. It is inevitable
that few differences in achievement have been found since gtudents remain
under instruction irt CAI and CMI unti] they achieve standards equivalent to
those set for CI. .

Time savings associated with CAI and CMI are dramatic when compared to
CI. It was reported that CAI saves approximately 29 percent (median) with
a range reported of 10 to 89 percent. Thirty-six of 40 cases reported a
time Savings, three reported ‘increases in-course completion time and one
reported no difference. Computer managed instruction (seven cases) is
reported to save approximately 44 percent (median) in course time with a
range of 31 to 89 percent. When CAI and CMI were combined in a single
program, savings bf 32 percent (median) in course time were obtained.

The significance of time savings, however must be interpreted cautiously
since oftermr these savings are not only associated with the introduction of
CAI or CMI but also with simultaneous revisions in course content. The .
primary savings in time seems to be associated with conversion of the
course from a CI format to an Il formaty the addition of computer support
(either CAT or CMI)ito II does. not seem'to increase the time savings signif-
icantly (5 percent tor CAI in five courses; 0 percent for CMI over seven .

'15\
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eoyrses). No studies were found which compaf;d,CAI and CMI course completion
times. The data with regard to. th relationship between academic ‘attrition '(
and computer-based instruction are\ equivocal. . The Air Force reported an

- 1ncrease in attrition for four caurses on the Automated Instructio al".
System (AIS); however, Attrition ih all courses at Lowry Kir Force Base -,
“increased during the same time per.iod and the reasons tfor the increase were _
uncegtain. The Navy .reported an increase in attrition for <ix CMI courses

& over a 15-month ‘period and a decrease in attrition for one course. The

Army reported that academic attrition was about thé same for two courses in
basic electronics whethenstaught by CAI or CI. Another Army study reported

, 22 percent lower attrition for a CAI course (Orlansky and String, 1979).

Studies of attitudes showed that st denés usually were favorable
toward CAI or CMI relative to CI: On the\other hand, instructors were
more favorable toward CI than toward CAI on CMI. .

In summary, CAI‘and, I are re to be as effective as CI in,
military training when megsured in terms of achievement” (Orlansky and String,
1979). A more appropria measure of effectjveness is the relatiomship of
training to job performafice in operational units.e While the correlation is
thought to be high, this ﬁas not been demonstrated gither for CI or ‘computer
‘based instruction. A summary of findings on CAT and CMI when compared to
CI is presentqg in table 1. ' . ‘

It is believed that transforming a course from CI to II saves student
time in three ways. First, higher aptftude students are permitted to progress
at rates consistent with their skill. Second, when' courses are modified,
irrelevant materfals tend to be eliminated. Third, special remedial materials
can be provided to.students on the basis of information gained through.
frequent diagnostic testing. ‘ . , i

The addition of computer support to 11 does not appreciably increase
the amount of student time saved but may bring certain benefits such as ~
‘reducing costs for maintaining records and producing management reports.
Computer managed instruction has ‘nq direct educational effect on the student;
the benefits are in the area rse management. There is insufficient .
evidence at this time to detfrmine the exact nature and extent of the '
savings due to the use of - IJdividuals contacted during the s tudy
believed that the speed with Ch performance feedbalk is given and the
availability of increas anagjement information makes CMI worthwhile,

~ Unfortunately, 1itt]e has been done to compare the cost effeftiveness
of various alternative instructional systems within DOD. For exa ple,
after an exhaustive search for analyses dealing with CMI and CAI ystems,
Orlansky and String (1979) concluded that no data are available that permit’
comparisons between the costs of computer-based and conventigpal instruction.
This finding is supported by data reported in subcommittee hearings .in the
U.S. House of Representatives (Computers and the Learning Society, October
1927). Efforts durjﬁb the TAEG study to find past cost comparisons of

/
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y 7 TABLE 1. sumnﬂkv OF FINDINGS ON CAL AND CMI, COMPARLD
e . T0 CONVENTIONAL INSTRUCTION -
. Co - “ ’
. ’ Hnﬁnq_ - .
Moasore (Cqmp-mdto(kmuqumnd nstruction) C .
M - oAl .M ! t
Student Achigvement | Same or more Same Pﬁum‘lnconmduﬁnud;ogl.,
. 1 Relation between performancs at schoot
r_ " and on the job not demonstrated.
SN Dbserved ditferences not of practical
importance. X_ __________ ]
Course Completion No. of A0 8 cMmL Mutﬁmuvimsmw
Time Comparisons : or increased with extended use.
— . ‘
Time saved ' ‘ '
. (Median) 9% A%
Range 31 1089% | 12 10 68% ,
No. of w;f Kttle time beyond
Compaerisons 8 7 er-support saves little time
. - - thet of individualized instruction.
Time saved
- Individuel - 64% 51%
ized In
) struction, 7 )
CAl 69% CMI 51%
Student Attrition About the same Shight incresse | ‘CAL verg limitod dats
‘ : may occwr CMLI: possible decline in student quality
Student Attitudes - | Favorable . Favorable \ ’
instructor Attitudes Unfavorable . Unfavorable [+ Very limited data.
- . _ s Little attention given 1o instructors.
. Less, due to . Less, due to stu- .,
Cost - studept time savings dent time savings D3t fimited and incomplete.
Cost-offectiveness ' Not known because cost data are limited
T and incomplete, * ,

21792

SOURCE :

Orlansky'and String (1979) o
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. . . . i \ .
computer hased and conventional instruction were'eqqally disappointing.

‘ " ‘ .
Studies have been performed which claim that one system is more .
éfficient than another. However, these™ail to provide conclusive proof
because they (1) do net count the ‘camplete costs of the system and (2) fail

~to show the costs of alternative systems. For example, studies ‘of the Mavy

CMI system (Carson,’ Graham, Harding, Johnson, Mayo, and Salop, *1975; and
Hanson, Ross, Bowman, and Thurmond, 1975) failed to include a comparison of
CMI costs with. the costs of alternative instruction systems, computer hard-
ware cogls, or.both. In addition, estimates of course development costs in
ope of these studies were.so Tow a¢ to be considered 1mmed1ate1y*éu§pect.
Representative data are, summarized in table 2. ; v 2

The following paragrabhs summarjize the status of Il in the*Army. Air
Force, and- Navy. : The comprehensiveness of these status reports was limited
by the hrief time available‘for the study.

U.S. ARMY . T - .

The Army Training and Doctrine Command (TRADOC) is the single agency
responsible for all training and performance testing. The Army's training
objectives have been described by Brown, Brandin, Cole, Marshall, Rubin &
Waksman (1973) as follows: '

’Tnaihing will be based on performance of students ("hands-on") as
opposed to an instructor demonstration course.

,Emphasis of training will be more on functional context rather
than subject matter.

Absolute criteria rather than normative critefia will be used.

. Testing will be performance oriented and measurement will be on a
go/no-go basis. | o ‘

Individualized instrUctioh will be used to the greatest extent
- possible. ‘ : T

- B

Feedback will be provided at the training site and to training
management . . : :

e

A‘quality control system will be used.
z : 1y -

An aspect of training emphasized by TRADOC is the use of Skill Quali-
fication Tests (SQT) for advancement by proficiency as well as providing
feedback to schools on ‘field performance of personnel. TRADOC began placing
a heavier emphasis on Il in the mid-1970s. The Army Training Development

Institute (TDI), a TRADOC activity, maintains the position that II (based
on Systems Developed Instruction) incorporates the foltowing factors:

[}
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R TABLE 2. SUMMARY OF STUDIES REPORTING COST SAVINGS ASSOCIATED
, NITH VARIOUS METHODS OF INSTRUCTION \

. : L | Mamber of L' Number of rtmared 4
 Maadked of Sovingn  Number of w Students Aviumed v
strugtion | System Service ' Lecetien , (%) . Cowses fw Estimste Por Your - Reference
i C - . . . T
PLATO IV A Mubn | W ® 3 . .- PLATO IV not Sastgfiactive’ | UK Arsy Orduanse Cu. ond
: e ) .' . Seheol (VTR .
- (VY] PATO ¥ N e, adand 1) . oon 200 plows pu pou u.n'u' S " Crowlord Warbosh, Podile
. . ol Sesmane (1970
= : \
PLATO IV V] Clanwn nan ‘. . 7] \ 378 por wesk PLATO ¥ 'not o5 cont offuctive Oslman, Deloa. Main end
\ . ’ . o8 progrommad ‘nstuction’ Gllhmaa (VOTD
v | Conventonst N “Soomphin’ " . ™ Mepercss 1P | Cursen Grotum, Hening,
rovinad cowrse) ) por wosk : ad (VW
”“*“‘"‘AF - . . » \ LA
/7 Novy O L] Mewghs | 44 N 4 o 300 por tprs LR Carsen, Grelam. Murding.
. ) v por woek .nmm .
Nevy CM N Momphis - - - . - 3T 12,5 ’ ".‘*l-umn
. ‘ - NN rivfng motrial (1878
. RN gedn'  INBMFTT rinfing materiel (1078
O ) ' :
o AlS N ey | M= . - nams 1) Wy M1, 190 Sep ), 1IN
. loctend K LX) m-uunm
. ) ~ .
N N Lowary ) . - e N wn Ost1, 1977 Sep M1, am
C o teceel ;e Orinfing meterial (1378)
aIS N Lowry 1 ue (] - - NS castaifecive sempared Fob. 1978y w
" : . ; ] ’ . . atwcier suppered self A3 Service Temt
: ’ pacing on ens cowrne, ael i Dribfing meterin (1978
C : othorx. computer costs small in
| ,———'r . . ,  cempariosn 4 othar schesl coste
‘Dunﬁmn“-“uh;mmwwtdhﬂnu“.d&ndm-imhh :m‘lﬂvnmmﬂn
coursq materinh; all comparisons with regard te self paced instruction by seund-on sllde or telovisien sussetts. *incromental to $6M shove.
"Fro rated from cost avordance of 43.7M ever 10 years sreeiser’ sther Waining appiications feund 16 provide full time velize 1Cant svaidence savings.

mdMIONuMhsnuﬂiﬁhwmlmdhw Bassline was wearkbooh and
use of high fikelity simulates of the lntegrated Cantrel System panel.
'Becavss of greater developmental and opersting costs fer PLATO IV:
* Compared te conventional iws iruc bon before revision. . \ ) . . .
11184 ’ o~ e

*Average on board , 0851
*Comgarison of manually self paced inswruction v Ol in specinl teat.
*Derived by pre ety sstimate shown shove.

SOURCE: Orlansky and String (1979)
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_ . “critical job tasks . = .
Pl . performance based instryctio '
pjrformance based criterion testing /
de€livery system ‘
individual o,
ré®nforcement/performarice warranty. -

An accurate count of Army courses that are individualized is unavailable:
Only a few of the Army's‘gelf- aced courses are open-entry and only about
50 to 75 are open-exit course§g' TDI 1s currently assessing the extent of
IT in the Army (including how many courses are self-paced and how many are
contractor developed or in-house developed) and determining problems and
effectiveness of its use in the school. However, it ad:ears-that there is
a trend to retyrn to GI because of changes in managers. %
' .. : )

At present, the major operational CAI system inéthe Army is the Computer-
ized Training System (CTS) formerly located ‘at Ft. Monroe. This is the
original Army CAI system. The CTS is now located at the Signal School, Ft.
Gordon, Georgia. It teaches only 10 percent of three courses (radio,
teletype, and avionics equipment repait) due to the hands-on nature of the
courses. The CTS has 96 terminals and the combined load is 500 trainees.

The Signal School is in the process of reconfiguring the CTS to.an
Automated. Training Management System (ATRMS). Four hundred twenty-five
trainees currently receive training on the system. The reconfiguration-is.
being implemented from the beginning of the course; 800 trainees in the
basic radio-telegraph and teletypewriter operator courses who are in:the
last weeks of training are still in lockstep mode. Full operation is
expected within 2 months. At that time, there will be approximately.1,500
‘trainees average,on board (AOB) in trpining. Plans are also being developed
to put the faculty development courses on ATRMS. This will give them a
permanent record of all faculty imprdvement efforts. Six minicomputers are
used to service 32 terminals for three basic courses. ATRMS has the capa-
bitity of managing  any trainee in more than one course at a time. Trainees can
take the operatdr courses and at the same time take a course in Intermational -
Morse Code. ’

The Signal School staff has encountered some difficulties in implementa-
tion. Control of students has been,a problem because of very large throughput’
—courses. Further, courses depend heavily upon the written word as a resylt
. of direction to make training packages "exportable." The trend within
L' TRADOC)preéently is to export as much training into the field as possible
' *and since CAI is not practical for such use, reliance has been placed on
written materials. -

.In addition to ATRMS there are a number of new CAI systems being

- implemented in the Army, Ft. Gordon will be the testbed for Adaptive

' Computer Training System (ACTS) and Reactive Electronic Simulator [REESE).
The Army also plans to use the Educational Comgéter Corporation's EC-2/3
systems for the following applications:
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o ,Copra‘Hglicobter trajning: 72 student stations for seyen
systems at Ft. Eustis , j -~
Black Hawk H&licopter Qéainfng: 22 student st%tions at Ft. 4
Gordon, plus.one.statioh for the domposite system at Fth Rucker

 M60 Tank: 25 student stations a® Ft. Knox and Aberdeen Proving-
Ground, . o . _ PO ~

M109/M110 Howitzer: four student-stations at Ft. Sill.
Finally, Plato is being-used by the Army in thé fo]]owing‘trainfhg: ,-‘ /

Ft. Shafter: three terminals to deliver gﬁnera] education to
military personnel -

Schofield Barracks: five terminals for wheeled vehicle mainte- k
nance and to deliver general education to military personnel ‘

Tobyhanna Army Depot and Letterkenney” Army Depot: tgrmida]s,to
deliver general education  to tivilians. S '

, The major prototype of the Army CMI system, the Advanced Instructional
Management, System (AIMS), is located at Ft. Sil1. This system was adapted
from the Navy's Versatile Training System (VTS) and is used as a personnel
tracking system as well as a training management system. Tt is anticipated
that AIMS will be om 1ine’in 1981 and will expand to include a rfumber of
TRADOC activities. It is also anticipated that the Signal School's ATRMS
will be subsumed under AIMS as they will be providing similar services.

The TDI has been heavily involved in contracting related to II programs.
TDI also has .a 3-year program to investigate specific applications of CAI
to Advanced Individual Trajning (AIT) for Military Occupational Specia]ities‘r_w
(MOS). They will select MOS courses having unique training problems in
which CAI can be utilized as a solution and are _to make extensive use of
the latest microprocessor technology and develop unique low cost, cost-
effective delivery systems. Twelve courses have been completed under
contract ($1,434,400) and nine courses are being developed ($1,581,300).
Further, . a'"modest" program costing $1,810,000 was initiated in 1976 to
assist schools in systems development of instruction by providing contract
resources. ' ‘ " ~ ‘ ‘

Finally, TDI has a cdntract with Appli-Mation, Inc., Orlando, on
Computer Assisted Instruction Training Delivery System (CAITDS) to investigdate
the use of tactical computers to. deliver training. It has four tasks: (1?
identify training applications for the Tactical Computer Terminal (TCT),
(2) provide cost analysis and operational computer 3gnd1tions and deployment
of the TCT, (3) identify training applications forsthe field (processor -
controlled system), and (4) -provide cost analysis and operational conditions
and deploymerit of other tactical processors. N \
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UsS. AIR FORCE : » ) -7

There is no official Afr:Force polity on Il (Goldman, 1979). However,
according to Browns et al. (1973), the Air Force has the following goals
~and training objectives: K | e - -

——

- !
e increase job-relevancy of trainjng -~ .

reduce training time
use audiovisual devices creatively
make instructors problem selving managers Bf instruction

.. . ' :
make training responsive to rapid changes in manpower -
requirements T

2\ tailor cburses to job performance objectives . ‘

'
use criterion-gﬁéed tests.

Dgspite thé/?;ck of official Air Force policy on II, there are pressures
for self-pacing in advanced courses (the 7-skill level of the ‘AF 3, 5, and
7-skill level system).. It is believed that II is of most value at this
kevel of training because of heterogeneity of students in the courses.

The Air Force has 110 se]f—paéed courses, which according to Goldman
(1979) are about 10 percent of Type II and III courses. The various types
of Air Force courses are identified as: ' . '

Type I: Factory (contr%ctor taught) . "' "
; N
Type I11: Special, modu]ar,rﬁbdit course, spelific equipment
or new procedures . ”

_ \\ Type TH: - 5 and 7 level, Basic and Advanced’courses
Type 1IV: + Field training detachments.

( | It is important to note that in spite of the fact that _only 10 percent
of Type II and III courses are self-paced, 22 to 25 percent of the student
load is in self-paced courses. Y

The major Afr Force CAI system is %he Advanced Instruction System
(AIS). It was designed to teach four courses and is currently used to
teach one. Originally intended as an operational device it presently is-
"being used by the research and development community. Currently, AIS is
primarily used in a CMI mode (90.,percent) for the one course resident in
the system. The fact that this system. failed to meet its original objective
has been attributed to a lack of an effective program for institutionalizing"
the instructional innovation.” In some cases, deliberate attempts to subvert
the system were reported. Other CAI installations in the Air Force include:

thirty.Plato terminals at Sheppard Air Force Base for training’
physician's assistants -

:
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o \ . twenty P]d%b terminals at Chandte"AFB\for special.thic]é maintenanbé‘ .o
- ‘ : Worldwide Military Command and Control System (WWMCCS) at KeesTer
| AFB with 16 remote sites around the world T
several hundred 5-6 week courses 6sin§'1oca1 comptiters adMinistekéd -
by the-Air“Training Commang (ATC) R ' | L :
command-unique CAI/CMI; e.g., at Air University, Scott AFB,
McDil} ARB . B - ,
base level computers for oh4tﬁéijob training in Civil Engineering,
“personnel, and accounting/finance.. ' :

persohné]/admini;trapive specialists are being trained in a basic
3-level course using. a remote processor with training tapes sent
to local sites.. ' - '

. There appears’ to be-an intére§t within the ATE in establishing "lessons
learned" *in 11, CAI, and CMI. . J (T

U.S. NAVY o ' e
Historical aspects of the Navy's concern with II wés prov}géé in
section I. The Navy clearly is in the forefront of the attempt’ to increase
the efficiency of technical training through the use of Il For example, .
table 3 shows the projections for currently planned CMI installations (Van
Matre, 1979). However, this increased emphasis on II is only partially
attributable to technological innovation and foresightedness. Table 4
contains information compiled by the Master Chief Petty Officer of" the
Force (MCPOF) of the CNET. The table shows representative increases in.
technical time-to-train requirements for similar weapons platforms as a
function.of time. When compared with projected training resource requirements
(figure 1) using current methods.of training, it becomes abvious that éither
additional resources will have to be obtained or training efficiencies will
have to be effected if the Navy is to maintain the desired levels of readi- ,
ness. In the present climate of austerity, it is un¥ikKely that resources .,
. in the amounts required will be available. Thus, it seems 1ikely that the
‘. use of II as one means of increasing instructional efficiencies will continue
to grow. A 1976 report on the individual learning system at the Naval
School of Photography, (NTTC 1tr Code 01 of 15 October 1976) provides an
example of the cost e%ficiencies'possible. ‘In a 4-year study, documented
savings on course length reductions were 326K, 208K, and 255K for FY 74,
, 75, 76 respectively. In the same period, 737K in cost savings were realized
-, from staff reductions. This efficiency was not obtained at the.expense of
quality. Graduategbof this program averaged 5 to'7 percent higher on thef
comprehensive course exam than under lockstep training and there was ‘no
apparent decVine in quality of graduates as perceived by fleet personnel.

The current use of IT tn Navy training & known to be widespread. The
following -paragraphs describe the extent of the major components in the
Navy including CMI, IMI, PI, and CAL. 'The comprehensiveness -of these ,
descriptions was limited by the time available for the study and the availa-
bility of necessary data. The data in.table 5 provide a perspective

ERIC - et . 23 . ro
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CMI SYSTEMS

ARMY

MARINE CORPS

NAVY - AIR FORCE "
, CMI -~ AIS ETS .~ AIMS CBE
, , * = 7 N
Students D§11y 16,000 2,400 365 1,600 2,000
Courses/Schools 25 4 4 2 . 4-8 CAI
. | ’ . 40 + TMI
Locations 6 1 | ‘1 ‘

LY

122

Sourgce: Van Matre (1979)

v

4

" TABLE 4, REPRESENTATIVE INCREASES IN TECHNICAL TRAINING
TIME-TO-TRAIN REQUIREMENTS |

DD-962 Class

DLG-26 Class

: DD-963 Class
SURFACE » (1960)° (1973) —{1973)
“Sonar, Technicians N 63 504 718
{Man-weeks) : .
Data System Technicians 0 0 500
(Man-weeks)
'Machinery/Eléctronjcs/Neapons 810 3367 “ 4671 N
- Technicians ‘
(Man-weeks)
AIR F-8 Crusader F-4J Phantom F-14 Tomcat
—, (1955) (1966) (1973)
Total Maintenance Personnel 573 . 7185 1050 a
R (M#n-weeks)
: ‘ SS-563 Class SSN-585 Class. SSBN-616 Class
SUBSURFACE (1951) (1959) (1963)
) Diesel Nuclear Attack Nuclear Ballistic
Total Technical Personnel 1675 4300 6400

(Man-weeks)

]
<

Source: Master Chief Petty Officer of the Force (MCPOF), CNET

-
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TABLE'5. ' ENROLLS AND AOB DATA BY METHOD OF INSTRUCTION‘FOR FY 78*

- [4 . "k , I ‘
- AOB AOB - A0OB - Number
. | FY_78 : Under | Awaiting Awaiting of
Method of Instruction S Enrolls - Instruction Instructign Transfer CDPs
| combination of Methods 43,705 56 792 206 . 116
of Individualized : ' .
| Instruction
Computer Managed 2,87 1,679 - . 419 L% 32
Insgruction : . P : . ‘ \\\\ ‘ . o
| croup-Paced or Lock- 615,781 42,970 3,407 1,838 5,156
o, | Step Instruction ‘ | ) . . \ .. .
Self-Paced Instructor 58,704 2,990 | 30 - 29 - 24
o VA o J o 7
TOTALS 741, 027 52,755 . 4,918 2,366 5,518
*Specia]ized Training only (1 e. s A,C, and F type courses) - . - -
Source: CNET, Code N-302 : "
28 »
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by which to evaluate the information in subsequent paragraphs of this o
section. The table summarizes enrollments and AOB as a function of type of ¢
~instruction.

COMPUTER MANAGED INSTRUCTION.® CMI is"the largest component of what is 6.
generically referred to-as Il in the NAVEDTRACOM. With some activities of
the NAVEDTRACOM, and certainly among user activities, CMI has come to be
-synonomous with II, self-paced instruction, and, occasionally, ISD. Unfor-
"tunately, this confusion has often resulted, in inappropriate ¢ériticism of
CMI. 'However, because of its inherent recold keeping capability it’is

t information on the status of

possible to provide some relatively detaile
this system. ' , .

The following data provides a thumbnail sketch of CMI system operation.
Daily average student load (AOB): 6,795 (FY 78)
No. locations using CMI: 5 ‘
No. schools currently using CMI: 14-
Annual” throughput of courses on CMI: 66,572 (FY 78)
No. daily transactions on the computer: 26,508 (20 Aug 1979)
Annual budget for computér operations: $3,350,000 (FY 78)

Table 6 identifies the major technical training courses currently on the
CMI system and provides their AOB and annual.throughput. AOB and annual
throughput for individual course data progessing (CDP) numpers of all CMI '
‘ courses are ‘included in appendix C.

TABLE 6. LISTING OF IT COURSES CURRENTLY MANAGED BY COMPUTER - FY 79

g
-

* | Course Name - Type of Course  AOB Annual Throughput
Basic E]ectriéity and \ ' .
Electronics AP, ‘ 4,506 - 19,788
Propulsion Engineering AP . 1,177 9,059
| Radioman A1 ‘ 842 5,223
) , ~ . o«
Aviatien Mechanic Al - 386 2,908
o« Aviation'Fundame:tdls AP 1,099 17,632
Avionics Technician Al ] 1,247 2,968

Table 7 presents the interim FY 79 CMI Implementation Plan as promulgated
* by the CNET. This guidance may be superseded as NAVEDTRACOM realignment/
reorganization plans become effective. Nevertheless, the expansion of the
CMI system is expected to reach a capacity of about 16,000 students at 25
schools 1n six locations by the mid-1980s. . ;o
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TABLE 7. FY-79.CMI

>

t No. 78

IMPLEMENTATION PLAN

|, Course " Location Operatfonal Planning Date*
IC san o1e§o, cA 79/2
PE EXP (BT) ~ Great Lakes, IL 79/2
PEEXP (M) " Great Lakes, IL _‘55/3
sk Meridian, MI "
AK Me;idian; MI o
M . ..Great Lakes, IL - o L T8
DP San Diego, CA 80/1 :
T San Diego, CA 80/3
I Great Lakes, IL 8073
IT Memphis, TNS\ 80/3 \

*Expressed by FY/quarter; date at whi
development has been completed.

**The-advisabi]ity of implementing SK/AK courses is being reviewed because

of staffing cuts.

N4

Source: CNET 1tr Code 526, 18 Jan 197

INSTRUCTOR MANAGED INSTRUCTION (IMI).
instructional strategy has not been 1im
A.number of courses, or segments af cou

"self-paced" delivery mode to transmit

or other considerations, it was determi

- economic to manage these courses by com

‘instructional sequences, give and score
Actua
responsibility of the student working w

The current reporting system makes
¥n the NAVEDTRACOM that can be classifi
on information available from the Navy
Administrative System (NITRAS), it is p
specific courses that fall into this ca
enrollment, Aumber of graduates, and AQ
identified as containing some degree of
Major individualized courses which empl
are listed in table 8.

B 4

&

28

ch,va]idhtign revision of course -

9 [}

The implementation of II as an
ited to courses managed by computer.
rses, employ an instructor-managed
instruction.
ned that it was not feasible and/or
puter. In IMI, instructors prescribe
examinations, maintain records, and
1 instruction, however, remains the
ith some form of II.

it'difficult to identify all courses
ed as IMI courses. However, based
Integrated Training Resources and -
ossible to identify a number of
tegory. Appendix C lists the FY79
B for all technical ‘training courses

II_including those managed via IMI.
oy WI, their AOB and throughput

\

31
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Because of low throughputs,
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TABLE 8. LISTING OF MAJOR INDIVIDUALIZED COURSES
MANAGED BY INSTRUCTORS - FY 79

A

v v~ = .

'Coursg Name . Type of Course AOB Annua]‘Throuohput
Yeoman “A" Course o ‘At 212 1,146
Personnelman "A" Course Al i 129 | 893
Supply Technician-"A" I
Course , Al ; 120 . . 823
Engineman "A" Y " 124 C 1,60
Machinist Mate "A" (600 and 1200 PSI) 638 4,808

Aviation Boatswain

Mate, Fundamentals AP 45 | 1,028

=

It is not possib]e to predict the future mix of courses with regard to

* instruction type with any degree of certainty. However, with a. policy that

maintains a preference for II (NAVEDTRA. 106A, phase III, p. 124) and
increased emphasis on efficiengy in training, it is 11ke1y that I1 will®
become even more imbedded in the NAVEDTRACOM. However, it will be. necessary
to develop an algorithm for assignment of courses to IMI or CMI if full ‘
advantage is to be made of”these management strategies.

PROGRAMMED INSTRUCTION. Programmed 1nstruction is normally delivered via
texts: contain1ng summary information, a narrative, or a sequengded learning
program. - It can; however, be delivered through a variety of delf or combined
w1th various management’ strategies; i.e., CAI, CMI.

—

. Current]y, programmed instruction 15 a key component in I1. It is
also the most difficult component to document in,terms of degree of use in
NAVEDTRACOM courses. Programmed instruction is found in almost all course

‘types, including CI where it'might be used for remediation, the transmission

of noncourse information, or augmenting of instruction; e.g., after hours
study.

The Chief of Naval Technical Training (CNTFCHTRA) has produced a
Catalogue of Naval Technical  Training Publications (CNTT-A-68) which lists
some 800 titles described in the catalogue as' being PI texts or part of &

PI instructional package. These titles address subjects in a large variety"
of technical training topics used in many different courses. Lt is assumed

- that in, the time since this catalogue was published, other—co;rse materials

havesbeen developed using PI. [t should be noted. that other types of
training; e.g., Officer; General Military Training (GMT), probably empJoy
PI but a survey of these areas was beyond the scope of the presept study.

Y
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-\
\ It is anticipated that PI texts will continue to be a 'primary delivery.
‘medium. The cost of audiovisual materials and the additional time that is ..
required to develop and test other forms of instructional delivery/manage-
. ment associated with II.will 1imit their use in-a time of resource constraint.
Barring technical breakthroughs which may alter this situation, PI texts:
will continue to be the most common form of II. ; *
COMPUTER AIDED INSTRUCTION. The implementation of computer-aided instruction
in the NAVEDTBACOM has been‘relatively small compared.to other components
of X1:The cost of employing computers for the sole purpose of instruction .
bas, until recently, been prohibitively expensive. In addition, the use of
CAI has beén'validated for only a few, very specialized types of training.
In the short time available for the study, a surprising number of CAl v
programs were identified. These are listed in table 9. While not exhaustive,
this information gives an impression of rapid growth in this aspect of Ils

far technical training.
LY

¢

It is dif 1t to identify all CAI delivery systems in the Navy
because of marfagement practices associated with procurement. Major systems
are reported and carefully, tracked within the NAVEDTRACOM. '  However, desk
top calculators and training devices employing computers are procured: and
managed separately from larde systems and -are identifiable only through .
tedious examination of records amd interpersonal contacts. A management - P
information system which permits tracking of all CAI systems will soon.be a
requirement if duplication of effort is to be avoided and effective management
control exercised. - ' - .

It is likely that experimentation with CAI delivery systems, particularly
for specialized types of training, will continue. However, it is unlikely ‘
that there will.be widespread expansion of CAI or replacement of CI or CMI
until software costs can be lowered significantly. At a time when hardware
costs are dropping precipitously, software costs continue to be the 1imiting

. factor in any computer-based deve]opmept. . ‘ .

It should be noted that the information contained in this section was
aobtained in a 4-month period. The data should be considered representative
as an exhaustive survey was not possible. Similar analysis in other areas
of training and education are required to have a complete picture of the
extent of Il in the NAVEDTRACOM. h

{
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TABLE 9.

-

.COMPUTER-AIDED INSTRUCTIONAL PROGRAMS PLANNED/IN

e,

.

PLACE IN NAVY TRAINING

t

\

Training Use

Number of Students

g

and Maintenance

will be under CMI

. CA1 Identification . Stations Locations Remarks
TICCIT (MITRE/Hazeltine) " S-3A Undetermined North Island In Use
e . Ceci) Field
EC-2/3 (Educational At 9N Memphis JQ systems under
Computer Corporation's . g contract
2- and 3-dimensional AS 103 Memphis 8 systems
panels with CRT) Ma¥ine - 100 ! Camp Pendleton 27 systems v
) Marine 5 60 .- Twentynine Pgjms 200 additional stations
" NAVAIR Undetermined Undetermined - ;
GETS (General Eldctric, TRIDENT. (strategic > /I
computerized, self- Weapons Trnlngng) 15 Bangor : ¢
contaided, interactjve
* training console) TRIDENT (Engineering. 12 Bangor * .
- Operations Training)"
Device 20817 “ ~ 0S "A" School . 60 (' Undetermined NTDS Training
’ FY 84 Implementation
CT(0) caf System CT "A" School 15 * Undetermined Basic Communicationd and
. . - cr message handling
Not Designated F-18 Undetermined Undetermined . Planned for Future 4
fevice 10H1 * EW Operations 60-70 Corry Fleld 300 Learning Carrdls

34
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SECTION 11T | , ’

I ; ‘ . ) -~
FACTORS. AFFECTING THE EFFICIENCY/EFFECTIVENESS OF
INDIVIDUALIZED INSTRUCTION o

~ This section identifies and discusses factors which influence the effecr -
tive development, delivery, and management of instruction. The analysis ' '
focuses only on .those fac%ors which can effect changes toward improwing the
efficiency/effectiveness of Il in the NAVEDTRACOM. The present Navy‘II J

"program is a massive undertaking. Although its full extent is difficult to

document, its CMI component 4s the largest and most successful system of its..
kind in terms of numbers of students processed and‘numbers of courses resident
in the system. It should also be noted that the Navy has consistently been

in the forefront of the development and implementation of computer based
instruction. Because of its yisibility, the Navw program has received more
than its fair share of-critiqism. . ]

. It has been demonstrated that Il is as effective an instructional:
strategy as CI. Therefore, there are only two major relevamt«considerations
for the evaluation of II: cost effectiveness and management effectiveness.
The remainder of this section provides information bearing on these issues.
Specifically, factprs are identified which $ingly or in combination may  ~
impact on the cost or management effectiveness of II, Each factor is then °
discussed and specific illustrations of its effect on instruction are pro-
vided. The factors are arbitrarily grouped into those dealing with:

organizational structure for Il ‘

attitudes , * .
resources ) '

data bases .

instructor/manager training

course administration.

ORGANIZATIONAL STRUCTURE FOR INDIVIDUALIZED INSTRUCTION

A primary factor in the efficiency of Il is the organizational structure
which has evolved to support its implementation in NAVEDTRACOM. An appro-
priate organizational structure is a necessary but insufficient condition to
the effectiveness of an instructional system. Seidel and Wagner (in press)
have suggested that desirable organizational characteristics associate
with a complex innovation such as the large scale implementation/of II.
include: ‘ . o Y

ey " .
a clear line of project contrdél with congruent allocation of
authority and responsibility ..

frequent communication for monitoring expectations and under-
standing ’

1

continuous communications mediated by the project manager.

33 30\
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- Focus on these char&cteristits js particu1&r1y reievant to the analysis of -

the Navy organizational structure for II. The current command: structure of.
NAVEDTRACOM was developed. te.support an instructional system which was and is

' characterized by the use of platform instruction and schoolhouse (decentral-

ized) development and management of instructfon. The implementation of II,
the move toward centralized development of instruction, and increased central-
ized management of instruction via the computer, have placed additional emphasis
on the need for integration and coordination écross fpnctional 1ines

Figure 2 shows command and management relationships. CMI proJect manage-
ment, and techhical guidance relationships for CMI, a major delivery system
for II. It is used here as an example of the complexity of organizatiomal
relationships which have developed toQSupport this major facet of II. -In °
addition to the various relationships depicted; each of the CNET Assistant

Chiefs of Staff (ACOS) has responsibility for policy guidance in his respectire'

area. Analysis of the structure depicted in figure 2 indicates the lack of a
clear and unambiguous 1ine of control and a poteptial for disruptions in
communication and lapses in coordination

During interviews conducted as a part of the present study, omganiza-
tional structure was identified more-frequently than any other factor as
having a significant influence on the effectiveness of II. A major difficulty
resulting from the current structure is that of establishing accountability
for specific aspects of I1. This difficulty was perceived to-exist through-
out NAVEDTRACOM except for ADP grganizational units. Specific areas in which .
this difficulty was manifested/and which are discussed in this report were:

amb1iquous poliCies for “the selection of instructional strategie&*

lack o;4standard policy for the -use of course administration data
availabfile from the CMI ;ystem

lack of coordination among activities responsible for centralized,
course development and resource a]iocation/acquisition

1nab111ty to respond to requests for quantitative cost effectiveness/
evaluation data .

Lapses in responsibility and/or communication.

. In additdon, the lack of a single office/activ1ty with responsibility *
for the integration and coordination of all aspects of II has contributed

fSignificantiy to these problems. What now exists at CNET are offices with

individual concerns for policy in instructional development and implementation,
operational management of type training (techrical, special, air), ADP support,
or the management of centralized instructional development with regard to II.
This decentralization of structure is 3lso maintained at lower echelons of

the command. This s%fudture has promoted competition for resources, i11- .
defined boundaries of respansibility, and an occasional inability to respond
complj}eiy and effectively to user concerns. ] r

[ 4
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ATTITUOES'

Current]y. a significant number of Navy personne] have the attitude that
II is ineffective and/or inefficient. In most instances, this ne?ative
attitude 1§ not Jjustified. Rather than focusing on specific problems such as
.the quality of -instructional material, shortage of resources, or conflicts in
policy, criticisms are usually nonspecific in focus. 4

Negative attitudes and resistance to change are likely to result from a
lack.of information, a failure to involve those activities required to imple-
ment the new program, and/or a lack of high level ‘conmitment to.that program.
Unfortunately, these effects tend to be generalized to all aspects/elements’

of tge system rather than restricted to the specific components that may be
inef ective

This generalization of attitude often resu]ts from a lack of knowledge
of the management structure or the failure to erstand that many educa-
tional or instructional decisions are dictated external constraints. In
some instances there may be a perceived fai]ure of the system to respond to
expectations or requirements. .

The discussions held with personnel involved in II indicate mixed per-
ceptions of II. Some product users appear to be generally dissatisfied with
“the capabilities of graduates of II programs. Managers within the system,
"however, tend to view Il as a satisfactory means of meeting increasing instruc-
‘tional requirements. Student and dnstructor attitudes range from total
support to disenchantment. There ii’a small coterie vehemently opposed to II
who are convinced that CI is the only form'of instruction. However, the
trend appears to be toward a more positive view of II as more experience
w1th ‘this instructional strategy is .acquired. ‘ ‘ )

Differences in-attitude appear to reflect the degree of involvement with
II. Moreover, many of the negative attitudes apparently reflect deeg]y held
beliefs about the‘value of CI' or an incomplete knowledge of what II is and.
how it opgrates. The essential point is that, regardless of cause, these
perceptions do exist and must be addressed. Equally important is the identi-
fication of the conditions that can be addressed to ease the problem.

A number of factors were identified during interviews which appear to
~ have contributed to the development of negative attitudes toward II. These
~are identified and briefly discussed below:

vasive factor. larity of terminology is essential to the estab-
lishment and communication of concepts, policy, and operations.’
The incorrect use of specific terms has led to misunderstandings
and 1nqppropriate criticism of the entire system.

.3d . Confusion in terminology. As inddcated earlier, this iE a per-

e
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Changing roles of instructors. The changk from platform instructor

* to Tearning center supervisor (LCS) and from LCS to learning

center instructor (LCI) Bas'required considerable alteration to the
functions of instructional personnel. Failure to recognize the
functions of this new role, or a lack of training to prepare indi-
viduals to perform these functions, has been reflected in disaffec- "’
tions with the system. :

{

Changing roles for students. The implementation of II has also
changed the student's role. These changes have resulted from the
requirement for more independent work, interaction with computers,
and adaptation to different instructional environments. Combined
with the changing quality of accessions and difficulties in iden-
tifying and providing appropriate incentives, these factors have
affected student attitudes. It appears, however, that students can
adapt more readily to II if it is encountered early in.the training
pigeline. Shifts betwgen II and conventional methodologies may
also result in student disdrientation unless adequate preparation
for these shifts is provided. '

Impact of external constraints. Personnel who seldom come in direct
contact with the development, delivery, and management of instruc-
tion generally de not have an appreciation of the constraints which
operate on the system. Often, fiscal and management considerations.
are imposed which result in a less than optimal instructional
program. Unfortunately, criticism is then leveled at the instruc-
tional program itself rathér than at the constraints which have
affected it. ' ) ' .

Communication failures. This element is basic to the presence of
negative attitudes about II and has also been discussed in the A
context of organizational structure. It is mentioned again in order
to emphasize its importance to the overall effectiveness of II.

Changes “in course content. Concurrent with the initiation of 1II,
and/or the introduction of CMI, resource constraints have forced
instructional managers to review what can reasonably be .accomplished
~in training programs at all levels and to adjust programs accord-.
ingly. This sometimes results in graduates with different qualifi-
cations than previously produced. User failure to recognize that
changes have occurred in instructional strategy and course content,
with attendant implications for training responsibilities by on-
the-job training (0JT), has resulted in some unwarranted criticism
of instruction. r

Measurement of perforﬁ%nce.f‘The present lack of data on the job
performance and/or retention of knowledges and skillsgof school.
graduates has made it difficult to assess the validity of user
criticisms of instructional programs. ‘

'j«l' )
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5 Understanding of 1hstruct'10ha1.t_echno'lqg.1es. Much negative feeling
toward IT resuTts from the perception that ‘depersonalization of
instruction and changes in quality of instructional material - ,

- .result from the use of the computer to manage fnstruction. ,Neither

. of these perceptions is accurate, but they do show a lack ¢gf under-
standing of the yarious aspects of II. Further, the requyrements
- of computer based management for stringently specific inféfmation

= - -and relatively rigjd operating guidelines may contribute to these .

perceptions since they might appear to be dictating instructional

A.:;'go]icy.
RESOURCES : | ‘ .-

Y

Although training effectveness and efficiency have already been dis- ,\\\‘
cussed, it should be reemphasized tha¥ decisions made about instfuctional
systems or programs always reflect a balance between these two concerns.

Since research has shown that there is little or no difference in training
effectiveness between conventional and individualized instructional strategies,
the resource efficiencies that impact may be the most crucial element in the
evaluation of II. Twa points must be considered in the assessment of the
efficiency of II: ‘ -

' To date, research has concentrated on an expression of efficiency
in terms of a savings of student time to complete specified material.
The use of this single criterion as a benchmark may fail to take
“into account concomitant changes in Qurriculum material. Thus,
available estimates of efficiencies may be confounded.

There exist only a few relevant cost da’a bases for use in :
comparing the various economic elements’/of instructional programs ;
e.g., the CNET Resource Management System. Until more complete ~
data resources are developed and maintained it will be difficylt,
if not impossible, to provide unambiguous estimates of cost effi-
ciencies, : : ‘

In"addition to the purely economic basis for choosing an instructional
strategy, there are several compelling reasons why more cost efficient
training must be sought. For example, information presented in the previous
section indicated a trend toward increasing complexity of training require-
ments with a concomitant requirement for increased training times. The
combination of these trends with a requirement that training resources remain
proportionately censtant clearly establishes the need to identify more effi-
cient means of training. Individualized instruction. is one possibility for
effecting these efficiency measures. . . '

- The decline in availdbility of trajning resources Yn general will
continue to have an impact on specific trainin ograms,. The gerieral reduc-
tion requires the reprogramming of availablé resources according to shifting

' or changing priorities. This often results in the develqpment of adversary
roles -among training programs, courses, and systems as they compete for these
resoutrces. The existence of this competition implies that those units that

_can-justify expenditures most effectively, while at the same time receiving

A : 38
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’

active support from policy making personnel, will incur the Teast negative
13¥act on theiv programs. As has been discussed previously, an attitude of
al commitment for Il programs is not currently perceived to exist. The
bases from which justification evidence'could be compiled is fraqmented
incomplete. -

The appropriate method of assessing the efficiency of 11 is through life
cycle costing (see appendix B). Unfortunately, like any high cost invest-
ment, tpese life cycle estimates are subject to events which may ‘affect the
accuracy of the initial estimates; e.g., the introduction-of new technology.
The failure to apply an appropriate costing model or to take into account
external events operating on the evaluation may result in 1nappropr1ate or,
1naccurate data. ‘ .

Another factor which affects the relationship between resources and I1
is the influence of external requirements or decisions on instructional
issues. For example, external requirements to justify particular expendi-
_tures or to employ a particular instructional strategy may preempt the follow-
ing of prescribed ISP procedures. Thus, aeptimum education/training programs
may be made subservient to resource allocations. These external consider-
atio?s also affect the strategies by which claims are made for resources. .

- A final general issue which affects allocation of resources is grounded
in the changing nature and qualifications of the student population to be
trained. The decrease in the tdtal base population from which recruits are
taken, the increasing numbers of women being trained, and-the lower entrance
level skills of recruits will assume more and more s1gnificance in the alloca-
tion of resources. Agdditionally, this set of circumstances may impact
dﬁrect]y on selection of strategies or delivery systems and, thus, indirectly
on resource use in operating these systems. .

r Clearly, the issues are complex and 1nteract1ve They are cited here as
a basis for the interpretation and evaluation of other more specific f1nd1ngs
Several specific observations related to resources follow:

1. Increas1ng instructional requirements and decreas1nq resource
availability have prov1ded an impetus for the continuing development of inno-
vative and efficiént instructional strategies and delivery systems. '

2. There is apparently a satisfactbry,levél of resource avaiﬁability
for ADP support requirements, particularly in the hardware area. Capability
. . for CMI expansion, for example, exists to levels that should accommodaté»
requirements for at least the short term.
A\i\\ 3. A primary result of the reduction in resources has been the reduction
~ of suppornt services at the schoo]hguse level. This reduction in services,
while detrimental to all programs, is particularly dlsrupt1ve to those courses
usings I1 as an instructional strategy. For example, in numerous instances
instructors are forced to assume responsibility for support functions. For
I1 courses, where the.original instructor complement was established on the .
basis of past estimates of student/instructor ratios and average periods of
instruction, this added responsib11)ty may increase the workload to critdical,
levelst During peak loading periods, “the additional support requirement may
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necessitate cancellation of leave or other actfons that will affect the'
morale of the instructor/management staff and, ultimately,. impact on. instruc-
tional quality. A

The shifting of responsibilities and dutjes among schoolhouse personnel
makes it difficult to maintain an accurate breakout of>labor. Further, the
disproportionate impact of resource cutbacks on support activities may pre-
cipitate a circumvention of the manpower accounting system in the belief that
if such billets were identified as being filled by instructor personnel, the
instructor billets would be perceived as being unnecessary and would eventually
be taken away. This practice, unﬁortunately.ﬂggs the direct negative impact-
of reducing, the credibility of the manpower repbrts coming out of the insfruc-
tional env{@onment. : g;\ ) "

4. 1gd&f1cant waste of resources is occurring as a result of an
inability to integrate the ISD process and the POM/budget cycle. 1In the
implementation of II, the lack of coordination between course development and,
the POM cycles can be reflected in several specific ways. For example, there
may be discrepanctes between course develapment and ADP hardware acquisition
or between course facility requirements and physical facility renovation
budget insertions. The potential extent of this problem can be appreciated
from a recent estimate that over $200K was expended on equipment acquired but
not utilized at ti™e NAVEDTRACOM locations during an 18-month perjod.

5. There is currently a widely held perception by lower echelon activ-
ities that there i< a lack of management support for II programs. This
perception is at leWst partially based on the low priorities assigned for
resource support of those component systems that are associated with or
supportive of II. This concern also extends to personnel support.

DATA BASES

There are three primary areas in which management information is required
for the operation, management, and evaluation of any instructional .system.
These are course administration data, cost data, and training effectiveness
information, Course administration data are inherent in the delivery of
instruction. They include planning and 'status data at higher levels of
management as well .as specifics of course administration and studept per-
formance at the schoolhouse level. Cost data may be categorized into devel-
opment costs and operational costs and include those costs associated with
the direct support of the instructional program by other agencies; e.g.,
computer support. Training effectiveness information mdy reflect the degree
to which a course has met its training objectives (internal evaluation) or it
may reflect the degree to which course objectives are related to performance
requirements in the Fleet (external evaluation). Various aspects of the
above data bases can thus be combined to address questions of efficiency
and/or effectiveness. The following paragraphs provide a brief overview of
the current status of data bases available for the assessment of 1I. ,
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COURSE ADMINISTRATION DATA. There. are considerable course administration
data available on a)l technical training courses in the various files of
NITRAS,’ While a great deal of detailed information is available through this
system, it provides only a very broad categorization of courses in texms of

. 1. : ' )

The CMI system maintains additional administrative data on those courses
presently on the system to the level of individual student responses and
provides for the management of a student's progress through the course. This
system also provides a series of reports appropriate to the overall manage-
ment of Il at the schoolhouse. Additional management reports are being
developed on a centralized and individual basis as needs are identified. It
may be appropriate at this time to conduct a requirements analysis to preclud
duplication of effort, to insure that appropriate management tools are avai]@is
able, and to identify any additional training needs regarding the use of '
available information. .

No single data base was identified which permits either a complete
reporting of status or the evaluation of computer based instruction in the
Navy. Such systems have been identified (section II) but have been associ-
ated with the research and development cycle of training device procurement

.making it difficult to track and evaluate their operational use.

COST DATA. Data which permit a comprehensive cost benefit analysis are not
available. The CNET Resource Management System (RMS) can provide operational
costs of courses, and the acquisition and operations cost of the hardware
supporting CMI are available. However, unambiguous course development costs
are not availables Further, a meaningful comparison of II with CI and.CMI
with IMI in terms of efficiency will require specific cost data associated
with instructional development and course operation. |

The onTy cost comparisons of II and CI have been in ‘terms of projected
savings in student time. It has been found that considerable savings are
obtained through II. It was noted earlier that portions of thesg savings may
be attributed to changes in curriculum, thus confounding any generalizations
about 11 efficiency. It has been suggested (Orlansky and String, 1973) that
a 10 percent increase in efficiency is realized when computer management is
added to a well designed individualized course. Clearly, quantitative
response to inquiries regarding the effficiency of Il are not possible at the
present time without the development of appropriate data bases.

ot - TRAINING EFFECTIVENESS DATA. The training.effectiveness of Il1'has generally

been assessed by comparing end of course achievement scores of students <:
in 11 and CI courses. It is generally held that II is at least as effective
- - as CI in those terms. In essence, this amounts to an internal evaluation .or

an assessment of the degree to which instructional strategies are equivalent
in meeting course objectives. Such evaluations are being conducted by schools

on a continuing basis.
A "\ : ;
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~ The development of a comprehensive/standardized data base by CNET for
external evaluation is current]y underway. Howéver, there currently exists
no data base which permits a direct assessment of the effectiveness of Il on
a command-wide basis. * : «

INSTRUCTOR/MAS?GER TRAINING

The implémentatiod of Il in the NAVEDTRACOM has had a profound influence
on the role of the instructor and manager in the Tearning process. In II,
the profagxtion of instructor effort devoted to teaching is less than that
devoted to the roles of counselor, classroom manager, automatic data process-
ing technician or master-at-arms. However, course-related activities such as
instructional development or test and evaluation have changed. These changes
dictate the need for effective preparatory training.in the unique aspects of
I1. . ' .

In discussing the impact that training of instructors and managers has
on the effectiveness of II, two additional points should be borne in mind:

The role of the instructor in I1 is still evolving and the best
utilization procedures, optimal assignment policies, or the extent
of various kinds of ‘training that should be provided have not been .
established. Accordingly, it is important that provision be made /
for investigation in these areas to continue. ~
Trainiggbin IT should not be 1imited to instructors. There is
ample evidence that the requirement for train ng in the delivery \

g aspects of Il extends' to all levels of manag;éen;. Those individuals y
in administrative and/or managerial roles shp{ild also be trained in ‘
the optimal application of II to the learning process.

N Dg{ing the course of this study effort, specific areas of concern related
to the training of instructors/managers were identified. These prablem areas
are discussed below. : , o~ ‘

1. Although recognized as important, litthe in the way of tangible
T~ support has been provided instructor training for JI. This lack of support
is reflected in low priorities assigned to instructor/manager training.
\ .

. -
2. There is little standardization among training activities in train- -
ing provided for instructors assigned to Il programs. Some training activities
have based their programs on the assumption that an II instructor should be
as broadly trained as possible and require that all availbble training courses
b:Tﬁaken.ﬁ Other activities require omly completion of the LCI course now
offered at the various IT schools. In either instance, 0JT may be provided.
Neither of these approaches is optimal; however, one of these may be ineffi-
cient and the other ineffective. . . .
N
. . 3. There is a widespread perception that the LCI course, as currently
configured and administered, is of little value to potential instrultors in
the delivery of I1. Trairing needs of .the LCI h e,not been adequat®y .
identified. The course itself, intended as a 5-3!); individudlized course of
- instruction, normally takes only 3 days. This is not considered sufficient
i . . 7 J
42 . : . . .
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) to provide the breadth of informatioh that is required for skilled perfor-
‘ mance in a learning center. It is questionable that 0JT can make up for
these deficiencies. :

. 4. In almost all training activities, the effects of a continuous—«nd
sometimes substantial pressure on the instructor to move students through the \
program, using techniques with which he may not be totally-familiar or com-.

.kﬁ\ . fortable, can be seen in the behaviors and attitudes of the instructor popula-
tion.. If these conditions persist, and as time in job increases, anxiety,
alienation, and/or boredom levels may increase. Several training activities
control this effect by rotating instructors among- 4nstruct10na1 and support -
functions. .

The essent1a1 point here is that this type of problem is being handled
on an individual basis with 1ittle or no coordination among training activ-
ities or even among schools at the same activity. Despite these difficulties,
individual schools seem to be meeting their own unique instructor training
‘requirements through 0JT. It is apparent that both the knowledge and the -
willingness to address training problems is present within the instructor
community; ‘howevenr, the current piecemeal approach is not the most effi-
cient way to apply available skills and knowledges. .

COURSE ADMINISTRATION | .

The factors discussed in this subsection are related to various aspects of
course administration. -4

TESTING POLICIES. The total effectiveness of Il is influenced by the compre-
hensiveness of the evaluation programs associated with it. Students presently
o/ enrolled in courses managed by CMI are Timited to a multiple choice format,
hence, restricting evaluation to the assessment of retention yia recognition
Specifrically, this policy has restricted flexibility in developing item
alternatives in both progress testing and remediation testing. It has not
generally been used to assess the recall of material, although this may be
possible through thé application of ingenuity in the use of multiple choice

. " formats. However, several instances were observed in which initiatives were
being taken at the schoolhouse to provide for testing via recall using
additional written and oral examinations. In addition, alternatives to the
current hardware limitations associated with student input are being evaluated
.as. a part of an overall systems analysis of delivery strategies.

L 4
. PREDICTED COMPLETION TIMES (PCT). The purpose of PCTs in Il is to provide
guidelines for the assessment of individual student progress by a110w1ng for
monitoring of progress during the course and by establishing a student's
. class ranking. The use of PCT to influence the progress of a student is not
‘completely consistent with an idealized model of II but is necessary and
consistent with the requirement that the Navy train its personnel in the most
effi%ient manner. Because it 1s a majfr basis for evaluating progress the
average accuracy of predictions and the specific components in tHe prediction
. equation are critical considerations. Several respondents indicated that the
level of accuracy in individual predictions of the PCT was unacceptable.: At
least a portion of this inaccuracy was due to the fact that reading compre-
. hension was not included. in the PCT equation until recently. Since the

43
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- courses are verbally loaded this discrepancy was to be_expected. In addition,
what appears to be slavish adherence on the part of some activities to the
use of the PCT as a'point estimate, instead of an average which includes a
range of acceptable values, appears to have complicated the protieh. Further,
the lack of uniform application of the PCT across activities makes dii t

~comparison of various evaluation data difficult. . .
COURSE LOADING.* Given the availability of related support services; e.g., .
billeting, the momentary student capacity of any course is determined by the
number of classroom seats or carrels. Thu$, bg'th conventiona] and individual-
ized courses suffer the same stresses associafed with an imab Tity to level
load. The perception that individualized cou‘ses.would somehow act to minimize
the impact of uneven loading has proven to be inaccurate. The observable
effects from aperiodic loading in I1I include:

;1 . - high stuﬁent/instructor ratios -
doyble shifting at peak loads 4
increased time 1in queue

disruption in support areas--messing and billeting

SO an increased sense .of depersonalization
. ’ N

decreases in motivation of students and. instructors

1nc}eased difficu]ties in tracking students.

!
-

HARDWARE. For the most part, ADP equipment associated with the management of
IT in CMI is very reliable and meets system specificatl;yé. Figure 3 shows
a summary.of a typical day's interaction with the system. Figure+*4 shows

CMI central system availability over a selected time period. However, several
considerations.with respect to hardware are appropriate.

State-of-the-art technology is rapidly progressing and elements of the

present system are becoming obsolete. For example, alternatives to the N
present paper input system need to be identified and evaluated. The lack of

~ flexibility in the system's capability to accept student responses has been
addressed in a previous section. Decision guidelines for the centralization
or decentralization of present and future system. configurations also need to
be established. Initial steps are being taken by CNET to accomplish these
requirements. ~

, v The capacity of the present system is more than adequate given the
original and modified implementation schedule. However, changes to these
schedules and the increased demand for on-1line interactive delivery of instruc-

- tion requires an in-depth analysis of ‘the present and future potential of
distributive processing. .
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The only difficulties associated with the present hardware system are in

"the transmission of information. This occurs primarily at a single location

and is not considered a major prdblem. It is anticipated that-the problem
will be solved by advances in technology or decreases in cost of alternative
transmission modes. .

MANAGEMENT INFORMATION SYSTEM REQUIREMENTS. TA1§~study identified no manage-
ment information systems capable of producing all information required for an
analysis of all aspects of II. . There is a need to determine whether the
current reports available through the CMI system represent an optimal response
to the information requirements of the various agencies of the training
community. / There is 1ittle doubt that sufficient data is or can be made
available. Figure 5 provides an indication of the variety of reports avail-
able from /CMI and indicates levels to which they might be applicable. How-
ever, the#e reports do not reflect a requirement to integrate, for higher
levels of/ management, information on all aspects of II in the technical
training/environment. Also, the figure does not indicate the information

~requirements for the ceordination of instructional, budgetary, and planning

functions.

COURSE ARTICULATION. A common difficulty which has also occurred with respect
to the implementation of II is the development of courses without sufficient
concern for -integration with other courses in the training pipeline. Specif-
ically, school personnel have indicated that in many instancgs follow-on

- schools and fleet recipients have not recognized that course content has been

modified-and that the responsibility for aspects of instruction have shifted.
This has produced.unwarranted?criticfsm of the instruction being offered at

3y

the school. -

A problem which may be unique to the integration of Il courses with con-
ventional courses is the disorientation associated with the movement of .
students between these radically-different instructional strategies. This
disorientation may be reflected in both instructional and noninstructional
areas either of which will result in decreases in training efficiency/
effectiveness.

The specific impact of shifts between Il and CI on the planning for, and .
access to, schoolhouse resources is unknown at this time. However, it appears
that this is an area which has been ignored and which, if analyzed and con-
trolled, may offer the potential- for signi¥icant cost savings and training
efficiencies in the training pipeline: .

STUDENT ADMINISPRATION

(T
.This section describes the®impact of administrative factors specifically
related to students. '

HOLDING TIME. There appears to be no consistent policy with regard to the-

use of Students during holding periods. -The length of the holding period is
directly related to the peak loading of courses. There is little information
which permits an analysis of the direct impact of holding time on the effec-
tiveness of II. The type of problem associated with holding time is related

~ to where that time occurs in the pipeline. Students placed in a holding

¢ ° 47
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status prior to their initial technical training have shown motivational and
attitudimal problems. This effect may be compounded by the transition from a
highly structured trainping environment (recruit) to the more permissive

_environment associated with II. Technical training students who are placed
in a holding status between their initial technical training course and their
" follow-on training may also experience motivational and attitudinal diffi-
culties but,. in addition, may experience some deterioration of knowledge/
skills through disuse. ‘ '

Several commaﬁds have developed innovative-dpproathes to the use of
holding time: . - . A

)

usé of advanced §tudents as-jn§tr0ctors in femedia] programs
temporary assignment to fleet unitg

assignment to remedial proérams»

use of ti@e for GMT. - N -

W ‘ : :
The capability to apply these innovative approaches is dependent upon location
and ‘environment. However, they are examples of what can be done to increase
the effective use of holding time. ' '

. REMEDIATION. There are two‘¥orms of remediation which may impact on the '
effectiveness of training. The first is Basic Skills remediation which most
often occurs early in the training process. This form of remediation generally
involves reading skills and, perhaps, basic mathematics; e.g., the Academic
Remedial Training System (ARTS). Improving Your Navy Reading Skills (Curry
and Kincaid, 1979) identifies a goal of ARIS as raising the reading ability
of retruits to a 6th grade level, the minimum.for adequate understanding of

_ recruit training materials. This does not imply a capability to enable these
people to understand more technical training materials. The second .form of
remediation may involve course related remediation which is more specific in
content and directed toward the accomplishment of course objectives. It can
be expected that as.the quality of accessions decreases there will be require-
ments for inereases in both forms of remediation. Future policies dealing

- with entry level requirements, waivers, and length of programs must take

these factors into account# 1
. - An issue related to remediation. is the policy of accounting for student
time when in a remediation status. - In some instances, all student time is

reflected in the accounting thus inflating time in course averages. In
others, student remediation times are not a part of the course compjetion
dime thus lowering average course completion times. The lack of consistent
policy makes comparability of course effitiencies difficult.

With regard to CMI, policies for the provision of remediation internal
to specific courses are perceived to be somewhat inflexible and driven.by
noneducatfonal factors. The content of remediation may be aff%*ted by the
lack of resources to develop desirable remediation materials. “The program-
ming réquirements associated with the delivery of remediation on CMI may
create conditions which promote a standardized system but at the same time

. thase may not be suitable for all courses. ) '
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If recruitment and assignment policies continue to bé\established inde-
. pendently of training resources and capability considerations, these problems o
‘will become more pronounced. )

INCENTIVES. The use of incentives as an influencing factor on the efficiency
of Il is related-to the use of PCT in managing the progress of students in
courses. The comments made in the section dealing with PCT are generally
applicable here. ) ‘

“~ o . .
There appeé;; to be little consensus_among SCE?O] personnel about what
constitutes the most appropriate incenttvex. for early course completion.

Time off, extra leave/liberty, and letters of commendation are in general use

in NAVEDTRACOM- but demonstrate varying levels of success. ® It may be that the
effectiveness of the incentives available to NAVEDTRACOM is directly related

to the fact that ‘such incentives in otherkscvironments (nonmilitary) are seen

as rights and not privileges. [Further, ciMsumstances beyond the control of
NAVEDTRACOM (geographic location, proximity to family, extracurricular activ- '
ities) may produce significant and confounding effects on incentive effec-
tiveness, The kinds of incentives offered in the schoolhouse cannot combat

the disillusionments, and Tow morale stemming from unrealistic expectations

ab6¥t military life. Efforts to determine the relative effectiveness of

various types of incentives are just beginning, but the resultd of these )

efforts will still have to be applied in the atmosphere of reduced resource

suapert for training. '

HOUSING AND MESSING. Like instruction, housing and messing availability are
significantly affected by the peaks and valleys of course loading, resource
allocation, and physical facilities limitations. '

®
Individualized instruction, because of its flexibilit) in start and ,
finish times, may place added management duties on Bﬁé\administrative commarf
N to ensure minimal disruption to the instructional process. The following is:
‘ a 1ist of potential problem areas identified: ‘ . '

_ 1
. 1. Assignment of berthing spaces may not conform to shift assignments® .
in multiple shift coeurses.

\ . :
2. Mess hall and other base facility hours are not always coordinated
with shift assignments. ‘ .

3. Students may be required to change berthing even though their next
school assignment,i§ colocated. . ¢

\
4, Becaus€ of increas® difficulties in tracking students, additional
regulations may.be required to maintain good order and discipline. This
problem is cqmpounded by the loss of, support services/instructors. .

Major differences were noted ig'thg manner in which the authority/
responsibility for these functions was exercised. In some instances, the-
Base Command had overall responsibility for berthing and messing. In others,
the School Command performed these functions. Local circumstances dictyte ' /)
the relative efficiency of thesetwo appro‘ches. ‘ :

-

-’
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INSTRUCTQR"ADMINISTRATION
* This section 1deht1fies two factors related to the role of instructors
in course administration which-have not been dealt with in previous sections.

‘ ,<? (PLONBAEK'POLICY. 'Presently, graduates of "A" schools are being used to

perform instructiohal or instructional support rol These personnel may be

S,
/ in a "hold" (medical, legal, etc.) status or reass?gned directly to "A" school

for-an 18 months instructional support role. There are a limited number of
such billets. Individuals filling these billets perform administrative
fungtions within schools and generally supplement reduced schood staffs.
i >
This program is scheduled for termination in FY 81 and the question of

plowback replacements has not yet been resolved. If no replacements are .
‘assigned, increased stress on assigned personnel and additional fractionation °
of instructor duties creating potentials for inefficiencies in the delivery

’ of instruction can be expected. With the loss'of this support to the instruc-
tional program, measures will have to be taken to replace this support if the
current quantity and quality of instruction are to be maintained.

. COLLATERAL DUTIES. Discussions in several previous sections have alluded to
~ the increased requirements being pla#ed on instructors. These include:

: N
General Military Training

Administrative Support

« - Master-afy-Arms (Barracks Watch) .

Course Dev

(\ . Academic Review Board

Disciplinary Boards.

The overall effect of these additional duties is to extend the normal
‘workday, eroding what was perceived to be a benefit associated with instructor
duty. This erosion makes instructor duty less desirable.. Collateral duties

. are to be expected on a short-term basis; if they océur on a continuing basis
they may have a deleterious effect on instructors in an Il énvironment. In
this environgent, instructors are required to spend longer periods of time in
the inStructional setting with what are perceived to be less personally
satisfying tasks than in CI. ) :

Several activities have suggested that this additional load adds to the
potential stress on instructors as previously noted.- In II this has led to
greater "fatigue" and alienation effects. This is refleated i1 decreased
positive student-instructer rglationships, stereotyped responses to questions,
and, at some activities, provsion for rotation between instructional and .
support duties on a regular basis. The instructor training course under
development Mmay provide at least a partial solution to these problems.

L ;e o RC N
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o | SECTION IV
CONCLUSIONS AND RECOMMENDATIONS

This section contains <conclusions concerning general factors which may

" influence Navy technical training. It also provides recommendations relevant

to the improvement of Il in the Navy.
CONCLUSIONS . e

Avaiiabie data strong]y indicate the continued use of II as an instruc-
tional strategy in Navy technical training. .

The remaining conclusions in this section are intended to convey a sense
of the forces that ave 1ikely to be operating on all Navy technical training
and, hence, shaping: its direction. They are organized into the general
categories of trainﬁng effectiveness, instructional strategies, instructional

‘management, manpower availability, and program administration. They are

presented in no particular order of importance. however, thedr interactive
characteristics should be carefully noted
v ”
Previous sections have identified a number of specific factors which may
impact on the efficiency/effectiveness of II, Discussions of these factors
have identified specific problems and in many instances suggested solutions.

TRAINING EFFECTIVENESS. There will be a continuing emphasis on the need to
achieve training effectiveness within limited resource avai]abi]ity This
emphasis is currently reflected in . [

requirements to develop management information systems for the
evaluation of training effectiveness and to conduct effectiveness
studies '

Arequirements to develop and imolement procedures and techniques for
the implementation of recommendations stemming from internal.and
externa] eva]uations |

requiremgnts to adapt and 1ntegrate new educat10na1 and hardware
techno]ogy in current and future training systems.

INSTRUCTIONAL STRATEGIES The use of I1 can be expected to continue and

~expand in the Navy as increased emphasis is placed _on.training efficiency.
There is evidence that pipe]ine training times are lengthening due to increasing -

comp]exity of technology. At the same time, resource support for tratping is
not expected to keep pace with resource requirements. Thus, efficiency in
training operations becomes a paramount concern. Since II reduces time in
training with no apparent loss in training effectiveness. its continued use
may be mandated by necessity.

INSTRUCTIONAL MANAGEMENT. The management of “instruction” via CMI wiAdl play an

" increasingly important role within the NAVEDTRACOM. Computer mahagement will

be necessary to support the anticipated growth in II programs. Increasing

- capabilities of "mini" and "micro" computers,. significant advances in software.

and decreasing costs of hardware suggest that changes in the configurations
) 53
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of computers supporting instruction can be expected. As these new systems
are introduced, policies and decision algorithms re?arding the mix of cen-
tralized and decentralized computer sys tems for training support will have to
be' established. : S '
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MANPOWER AVAILABILITY. The size of the population from which Navy enlistees
are drawn is declining. At the same time, there appears to be a general
Towering in the quality of these accespdo JUnless acquisition policies
change drastically, these trends will coptifiUe to have a significant impact on
training policy anh operations. That is, incoming personnel are likely to
require more instructor contact and/or remedial instruction to p:gga:o them
for job-related training. This expansion of II may include requivefents for

provision for more flexibility in training ’nd tesKing o
an expansion of remediation: programs to incTude related scademic
material

. increased emphasis on {ndividualized student study programs, including
% study skills. L )

The requirements above have implications for policies related to adminis-
trative hold times, management of berthing and me$sing, and most impordantly,
the cost of training. ’ "

PROGRAM ADMINISTRATION. Given the trends foward fiscal austerity and increasing
competition for available resources, ‘education and trainind requirements will
- have to be carefully documented and justified, Specificaily, '

a closer coordination 6f the management; elbopment, delivery, and
~ support aspects of the training pipeline will be necessary

-
economic models appropriate to vawédus types of ﬂnstructional.(/
~decisions will have to be developed ,

cost data béses and management informatfbn-systems appfopriate to
training efficiency analyses and the production of standard reports
will have to be developed and/or refined.

RECOMMENDATIONS

Recommendations for the improvement of II in the Navy and accompanying
rationales are presented belaw. They are based on study findings and assume
that II will continue to be used as an instructional strategy in Navy techni-
cal training. ‘ - .

1. Establish a single office/activity with responsibility for all
aspects of the integration and coordination of II including instructional
development and implementation, operational management of type rtraining,
management of centralized instructional development, and ADP support. Alter-
natives to be considered in implementing this recommendation include: .

s 09 o
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. a. establish the responsibility with the Deputy Chief of Naval
Education and Training or with a staff code reporting directly to him _ '

b. appoint a "steering committee" composed of major pafticipan;
activities, chaired by.a nonparticipant as in la above

c. éssign the responsibility to an operating Assistant Chief of
Staff (ACOS) within CNET. ¢

-

It is further recommended that an inferim office be established to-
perform this function until such time as the_recommendation can be implemented
on a permanent basis. ‘ . :

. 2. Develop an information patkagg to be presented to all JAVEDTRACOM
and major fleet activities which would communicate the rationale, philosophy,

and implementation procedures and policies associfated with II. Examples of
specific topics to be included in this package are

command and organizational relationships
. definitions of terms °
feedback proéesses ;"?‘
ext;rnal constraints. | |
3. Initiate and support an effort tp determine the relative effective-
ness and efficiency of Il for different kindsyofntraining tasks and ability

levels of trainees. o *

4. Ensure the use of standard II terminology throughout the NAVEDTRACOM.

\ These terms and definitions should make clear the distinction between instruc-

tional strategies, instructional management systems, instructional delivery
systems, and instructional media. Until such usage is generally.prescribed .-
. and accepted, confusion, complaints.-alﬂ’inappropriate criticisms may be
anticipated. , ;
5. Develop and implement criteria for selecting among alternative
- instructional strategies, instructional management systems, and/or instructional,
media. : |
6. Ensure that the training pipeline for Il instructors includes . ;
materials appropriate to the role of the Learning Center Supervisor/Instructor.
~A portion of this instruction may be devoted to material developed for 2
above. In addition, this instruction should include topics such as

computer operation in II ' s

testing limitations/alternatives in 3

'

student counseling

v course administration procedures

o
[3
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. progress mohitoring S _ | e —
coping with stress h | - |

. use of CMI reports.

It 1s further recommended that these materials be developed and implemented
on an interim basis until such time as the instructor training curricula being
developed at Naval Educatipn and Training Support Center (AtYantic) becomes - P
available. Considefationgshould also be given to greater standardization of
current instructor training offerings. . o

7. Develop and implement an II management course for all training
administrator and ‘school/course management personnel. A portion of this
course may be devoted to material as described in 6 above. Emphasis should
be placed on topics of particular concern to management. .

8. Conduct a comprehensive survey to establish the types d4nd extent of
IT in use ‘throughout the Navy.—-Cateqories of instruction in this analysis
should .be based on the distinctions established in this report. - S

9. Examine the desirability of providing preparatory materials in the
use of computers in instruction for students and/or instructors. If determined
to be appropriaté, such programs might provide portions of the interim training
for instruttors recommended in 6 above. Further, if such tydining is deemed
desirable, available "off the shelf" packages should be examined for possible
adoption. '

- ) L
10. Establish a program to identify incentives and/or procedurgs which
act to improve student and instructor performance in an II environmént. Con-
currently, conduct a cost/benefit. analysis of promising programs.

11. Assess the relative cost benefits -of alternative hardware systems
for CMI. Considerations of alternative student-input devices and centralized
versus distributive processing should be included in this assessment.

Initial efforts in this area are. underway. .

12. Develop procedures to locate, acquire, and/or develop cost data
bases necessary for the conduct of the cost effectiveness analyses of alter-
native training s¥stems and apply the approach proposed in appendix B of this
report. Apply this data as available to cost effectiveness comparisons of \
training approaches of interest. , K -

13. Identify those data ‘elements found in the NITRAS, Navy.CMI, training

device, and_ other management information systems which will support the o

monitoring and management of II in the Navy. Develop procedures to acquire . .

and maintain this..information. ' L] . R
< y .

14, Develop and implement a management information system for gthe -
management of instructor personnel at individual training activities. Such
a system should reside on currently available computer systems andghould
include data elements such as | L~
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instructor qualifications

past and present instructor assignments

Y

i ' . .. _ votation assignments
\ L ‘
collateral assignments
- o . training assignments. .
&
;
L / !
-~
\
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~ . APPENDIX A
L?ST OF COMMANDS AND ACTIVITIES "
VISITED/CONTACTED
. . . ‘ 7\4. \
U.S. Army , _—
¢ ® \‘ . -
+ *Army Research Institute, Alexandria, VA
. Signal School, Ft. Gordon, GA

Training Development Institdte, U.S. Army Trainifg and Doctrine Command,
Ft. Monroe and Ft. Eustis, VA )

U.S. Air Force

Atr Training Command Headquarters, 1ph AFB, TX

*Human Resources Laboratory, Lowry AFBYCO S
0ffice of Sciedtific Research, Bolling AFB, Washington, DC
Pilot Instructor Training Schdol, Ran%o]ph AFB, TX . .
3270th Technical Traifiing Group, Lackland AFB, TX .

7 o
-« R * . N . ‘ ’/"
UaS. Navy
Aviation Mechanic "A" Schéol,.NAS Memphis, Millington, TN
’ ~ Aviation Fundamentals- (P) Course, NAS Memphis, Millington, TN. -  °

Avionics Technician "A" School, NAS Memphis, Millington, TN
BE&E School, NTC Great Lakes, IL T
BE&E School, NAS Memphis, Millington, TN _ . | m
'BE&E School, NTC Orlando, FL ’ ' | .
BE&E School, NTC San Diego, CA ) \
Ghief of Naval Education and Training, NAS® Pensacola, FL
Chief of Naval Technical Training, NAS Memphis, Millington, TN-
Instructional ProgrammDevelopment Centenr, NTC Great Lakes, IL ')
Instructional Prognag/Developmhnt Cente<;S:TC San Diego, CA
M1

-

~Instrucfor Training $chool, NAS.Memphis\Millington, TN '

" Mahagegient Information and Instructional Systems Activity, Pensacola, FL
N /Air Technical Training Center, NAS Memphis, Millington, TN

*Nava] Education and Training Support Center, Atlantic, Norfolk, VA

Navy Personhel Research and Development Center, San Diégo, CA

0ffice of Naval Research, Arlington, VA . a
Propulsion Engireering (Basic) School, NTC Great Lakes, IL&
Radioman "A" Schopl, NTC San Diego, CA ~

| “ Service School Command, NIC.Orland6, FL . \_ .
*~ . Service School Command, NTC Great \akes, IL -

\ . . Service Scheol Command, -NTC San Diego, CA
. *Contacted - ‘) ' ' o
1 ¢ LS . . h r
. T oD : .
S : .. 61/68 :
. L : ' . ' .
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APPENDIX B . N

, . ”
: A MODEL FOR ECONOMIC ANALYSIS OF
\ INSTRUCTIONAL STRATEGIES

At:some point during the course development process, the educator nust
choose between-individual and group strategies, between.the various media,
and between instructor and computer management. ‘It is 1ikely that seve :
different kinds of courses could train a given set of tasks with equal(effec-
tiveness; i.e., the degree of training, as exhibited tn end of course tests,
* would be equal for different kinds of instruction. ' Consequently; the decision
on the kind of course to be developed must depend on some criteria other than
effectiveness. Given such choices, DOD policy dictates that resource costs
will ge the critéria; the alternative with the lowest 11fe-cycle cost will be ///;
the one selected for implementation. R -

“

OVERVIEW OF "COST-EFFECTIVENESS" ANALYSIS -

The appropriate’ approach to use in comparing alternative training éystems.
in order to determine which would be least costly, is "cost-effectiveness” -
analysis. Cost-effectivenegs analysis is the most widely used term but- it is
synonymous with "economic analysis," the Office of Manpower and Budget's

- "cost comparison analysis," the corporate financier's "capital budgeting
analysis," and the defense analyst's "1i{fe-cycle costing." Regardless qf
name, the methodology remains essentially the same and the decision-making
solutions are identical. "How-to" instructions abound--DOD Instruction
7041.3 "Economic Analysis and Program Evaluation for Resource Management" and
the Defénse Economic Analysis Council's "Economic Apalysis Handbook" provide. -

- general instructions for cost-effectiveness analyses. TAEG Report No. 55, A
eGuidebook for Economic Analysis in the Naval Education and Training Command,
provides more detailed instructions, while appéndix B to TAEG Report No. 16,
A Technique for Lhoosing Cost-Effective Instructional Delivery Systems, Lo
contains an ADP cost modeT which would be most helpful when conducting training
_cost-effecxiveﬂess analysis. In the fina}“analysis, these approaches are _
.nothing more than finding the cheapest wa¥ to do something. . ’ ' /

In general, the cogt-effectiveness analysis 1nvo]ves'summiﬁg-the ne]evant'
costs for each alternative and awarding the decision-to the least costly: _
.option. The issue of relevancy is parapount. Costs are relevant only if

variable) ,(i.e., vary among the alternatives being considetsgy. .
"> te, .

?

For example, assume that a mew course is being developed %o train electronic
switchboard operators. The educatqr has determined that three training alterna-
‘tives will do the task equally well. They are a computer managed self-paced

‘ . gourse, an instructor managed sel1f-paded cpurse, and a coeurse using conventional

" Instruction. = The conventiopal ihstruction would  use lectures and texts, while
the self-paced instruction would u?e programmed texts. 'The cost analyst's task
_ productive resopurce and to estimate the °'-
‘amount that would have to be purchased or diverted from other organizations
in order to accomplish the training migsion. A hypothetical summary cdst - <
sheet for the above three alternatives appears in table B-1. ¢

N
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TABLE B-1. HYPOTHETICAL COST-EFFECTIVENESS STUDY of THREEVALTERNATIVE
SWITCHBOARD OPERATOR COURSES '

L1fe-CyL1e Relevant Costs for Three

-; | - . “Training Systems (millions $)
. 5 ' ’

Resource tatgggrx} | Se[ﬁfg;ced Sg’flgiced ’§ﬁ21$321?33?

1 Course Development ‘ \;\4¢311N ${4.0 . $ 3.0

.y Course Operation o~ |
A. Student Compensa}ion \\ 21.0 - 24.0 30.0

¢ B. nctructor Com;;énsatifﬁw , g\ .8 - 1.0 °

C. Classroom Modifications - .3 .1 0

1

! - .

D. Supplies Equjpﬁen}) 1;/’

? Conventional Texta 0 0 A
‘P/1 Texts / ‘ A R 0
Computer . 42 0 0

Total ~ $26.6 $29." $34.1

-

: ]Cétegdaies are ;::Btntiggf of categories found in the TECEP cost model,

appendix B to TAEG RepbrtNo. 16, A Téchnique for Choosing Cost-Effective
Instructional Delivery Systems. : P , //
, ]
| 4 ' r_/
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Included in the hypothetical analysis -are only those costs which vary
between alternatives. For example, since health care, base support functions,
personnel support activities, student travel, and other similar costs are not
included, it must be assumed that they apply equally to the three alternatiyes
being evaluated. If in reality such expenditures did vary across the alterna-
tives, they would then have to be included in the study. In this example,
_the CMI system has the lowest cost and should therefore be chosen for
" implementation.

PROBLEMS AND RECOMMENDATIONS

RAW COST DATA. Raw cost data is generally available for all categories

except course development costs. Until the recent advent of the IPDCs, no

data were re'pined which could inforin the analyst how much labor, equipment,

or supplies were expended in the development of specific courses. However,

the existence of an accounting system for IPDCs may remedy this difficulty.

As the centers come down their learning curves and their costs moderate,
analysts will have available an excellent source for development cost estimates.
To insure complete developmental cost data which can be tracked to the course
being developed, it is recommended that IPDC managers account for the hours

of effort expended by their employees on courses being developed. .

PROJECTING TEACHING/STAFF RATIOS AND STUDENT COURSE TIME. Note in the hypo-
thetical example that the "student- compensation" was greatest for conventional
instruction, 20°‘percent less for instructor manajed individualized instruction,
and 30 percent less for computer managed individualized instruction. This is
based on the fact that most research shows considerable savings in students'
learning time when individua]izeq%%nstgyction replaces conventional instruction;
some research has indicated a furfher savings when a self-paced course is
converted from instructor managed to computer managed.

The problem is *that some of the research is sketchy and controversial.
Therefore, the cost analyst should (1) keep abreast of new research as it
evolves and (2) seek and carefully consider professional educators' opinions
on what they believe will be the actual time _savings for the course being
analyzed. . AY B

Note also that in .the example the staff costs decreased proportionally
with student costs; i.e., the student/staff ratios were constant for all
three alternative training systems. Again, these ratios are a subject of
some controversy in wesearch and in managerial guidance. Therefore, the
analyst must again consider current research and current managerial policies
when evaluating staff requirements.

COST ANALYST EXPERTISE. A1l the "how-to" instructions for cost analysis
contain one common caveat--the .analyst must account for all the relevant
economic costs of the resources. In many instances, the economic costs are
equivalent to the purchase price of the item. However, in other instances
the economic costs have no relationship to the purchase price, and there-
fore must be valuated by the analyst. :

N “ . 7
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For example, assume that a trai!‘ng center owns a Térge central computer
with much unused capacity and. that it has been determined that this capacity
will be reserved solely for future CMI use. If one were to perform'a cost-
effective analysis today in which CMI was being compared with IMI, the computer
costs for IMI would be zero (since no coTputer is useqa and would also be .
zero for CMI because idle-“computer space‘is being reserved for its use. The —
zero costing for the computer in this situation is totally compatible with
.sound, accepted managerial practice. Recall that one only counts relevant .
costs and that relevant costs are future costs; i.e., not yet sunk. The
computer in this example.was purchased in the past and is being. reserved for
CMI use; therefore, no future costs will result fromrits use tomorrow. .
.However, given the same situation except for the fact that the excess computer
capacity can now be used by other activities and that there are other activi-
ties waiting to use it, the computer wodld have to be valuated in the CMI
alternative at approximately today's replacement value (nov at the past
~ purchase price).

Economic analyses are situational, expecially when one is dealing with
long-term capital expenditures suth as computers and facilities. Such pro-
posed purchases should be evaluated by people with sufficient expertise to
determine their true economic tosts 1f meaningful and correct cast analyses
are desired. ) :

MAJOR ECONOMIC TRADE-OFFS |
¢ oo

‘Unfortunately, as evidenced by the preceding discussion, very few con-
crete, irrefutable rules can be mage about efficiency and teaching strategies.
One cannot say that "all courses with AOBs greater than X should be individ-
ualized and those with less should be taught conventionally." One can only
say "the ultimate course strategy should be determined by relevant costs, and
relevant costs depend &n the relative costs of the productive resources used
in the course."” '

However, major trade-offs can be identified which might help in strategic
managerial planning: .

CMI VS. IMI. An individualized course can be either computer managed or
instructor managed. This s the old issue of whether to automate or do some-
“thing manually. As ADP costs become lower, vis-a-vis personnel costs, 'gne
might expect the use of computer management to become increasingly attractive.

INDIVIDUALIZED VS. CONVENTIONAL STRATEGIES. Research indicates that individ- .
ualized dnstruction saves at least 20 percent in student time or salaries
paid, when compared to conventional instruction.  Since student salaries .
are the largest costs in_the total training budget, even small percentage T
savings in student time can lead to appreciable dollar savings. i
. ¢ ’ {
However, individualization is not a free good. It is more expensive to
develop the course and to manage the students in individualized instruction
than in conventional instruction. Therefore, the savings in student tine -
must be carefully weighed against increased developflent and student manage-
ment costs which evolve from the individualized strategy.- The equilibrium
point of the trade-off must be that point where the relevant costs are . > o
" minimized. ‘ _— -
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CONCLUSION "

Given the real world situation of ever tightening availability of
resources, it becomes increasingly necessary for the Navy to get "more" for
"less." Educators must continually search for methods which will effectively
train the service's people. Once these methods are established, the decision
on which to implement must be made on the basis of costs, since -costs are the
only measurement one has of the relative scarcity of pPoductive resources.
Only. by insuring the most cost effective means of operation can the Navy get
the most training from the resources it is given.

) \/ [}
> )
‘ /
& / '
) AN
E )
A ’
] j

- o

73/78 76

A



TAEG Report No. 78

APPENDIX C

[

A LISTING. OF INDIVIDUALIZED COURSES
CURRENTLY SHOWN ON NITRAS
Method of Instruction (MI) code:
B = Both self-paced and computer managed
C = Computer managed only

P = Self-paced only
4 — U
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